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THE CINEMA INTEGRAPH. 


THe cinema integraph, the latest addition to the 
series of mechanical computing instruments devised 
at the Massachusetts Institute of Technology, 
under the direction of Dr. V. Bush, by rep 
H. L. Hazen and Dr. G, 8. Brown, is 
evaluate a parametric product integral of the sl 


+ or z 
F (y) = | fly +x) (z)dz, 

~@ 
where g (x) and the kernel f (y + 2) are known 
functions, and y is a variable parameter. It is an 
extended and improved version of the photo-electric 
integraph developed under the same auspices by 
T. S. Gray, and described in the Journal of the Frank- 
lin Institute in 1931. It employs the same basic 
scheme for measuring light by photo-electric means, 
but whereas the masks which served to transfer 
the functions f (x) and g (x) into the machine were, 
in the earlier device, cut out of black cardboard 
strips, those used in the present arrangement are 
recorded photographically on 70- mm. motion-picture 
film; hence the title of ‘‘ Cinema Integraph.” 
The following description is based on an account 
which Professor Hazen and Dr. Brown contributed 
to the Journal of the Franklin Institute in July 
and August, 1940. 


Fig.2. 


Though it is necessary that the functions should 
be single-valued and should exhibit only a finite 
number of discontinuities, their expression in analy- 
tical form is not required ; it is only necessary that 
a sufficiently accurate plot of them should be avail- 
able. The kernel figuring in the above integral is a 
particular instance of the more general kernel 
S (y, x). This latter form can likewise be handled, 
the machine evaluating the integral for a selected 
set of values y,, y,, - - - yn Of y. The assignment 
of values to the parameter being arbitrary, these 
can be as closely spaced as may be necessary. The 
solution is then recorded automatically, usually 
in the form of a sequence of printed numbers. 
When the f (y + x) form of kernel is encountered, 
the machine-gives the solution as a continuous func- 
tion of y, and records it in the form of a curve. 

The preparation of the function films occupies a 


few hours, being relatively short when the kernel. 


is of the f (y + z) form, and roughly proportional 
to the number of values of y for which the solution 
is desired when the kernel is of the f (y, z) form. 
As certain kernel functions are liable to recur in 
different problems, much of this time may be saved 
when films already prepared can be used over again. 
These films have then to be located in the machine, 
the mechanisms appropriate to the form of solution 
desired coupled up, and the preliminary calibration 
carried out. The time required for this adjustment 
and calibration is about a quarter of an hour. 
From then on, the operation is almost entirely 
automatic, and the complete solution is obtained 
within a few minutes. 

The principle by which the machine multiplies 
two functions and integrates their product can 
be understood by reference to Fig. 1, herewith. 
SS’ represents a vertical-line source of light (a 








straight incandescent tungsten filament, 0-01 in. 
in diameter, mounted in an exhausted glass 
cylinder about 2 ft. long and 2 in. inside diameter), 
the radiation from which, per unit length, is sensibly 
uniform along its length. The light from this 
source falls on two apertures, A,, A,, the centres of 
which are located at points, e’ e” on the line 
¢, the mid point of 8 S’, and at right angles to 8 8’, 
such that ¢e’ =e’ e’. Each aperture lies in the 
surface of a right circular cylinder, the axis of 
which coincides with SS’. The top and bottom 
edges of both apertures are horizontal, while their 
vertical edges lie in planes perpendicular to the 
axis ¢e’ e”. 

The functions g (x) and f(x) are photographed on 
strips of film in such a manner that an ordinate of 
the inner transparent region represents the corres- 





divided into a succession of minute rectangular 
holes, each of width dz and height dg. The light 
traversing each such hole can be regarded as 
projecting, after the manner of a pinhole camera, a 
vertical image of the line source of light across 
the aperture A, at the same abscissa value z. If 
the distance ee’ be suitably chosen, the corres- 
ponding intensity of illumination (itself proportional 
to dg) will be sensibly uniform everywhere along 
the ordinate to the abscissa z on Ay. 
Moreover, since the contributions due to the row of 
pinholes are linearly superposable, the resultant 
illumination will be proportional to g (xz). The 


height of the ordinate on the film located in A, will 
be f (xz) at abscissa 2,80 that, if d zis the width of the 


corresponding transparent strip, the contribution to 
the total light flux transmitted through it will be 
proportional to g(x). f(x).dz. 

The integration process follows by an extension 
of the above argument to include all the component 
elementary strips into which the transparent areas 
on the two film masks can be divided. Accordingly, 
the total light flux traversing the whole aperture A, 


will be proportional wo [oversee the range 
of integration b—fa covering the respective 


aperture widths. 
Provision is also made so that the integral 
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ponding ordinate of the curve of the function, 
while the outer opaque region represents the area 
lying above the curve, and the boundary line 
between them, the plot of the curve itself. For 
the moment, it is assumed that both functions 
include values of only one algebraic sign. The 
film strip representing the function g (z) is inserted 
in the aperture A,, and that representing the 
function f (x), in the aperture A,. The films are 
so located in relation to these apertures that any 
plane through the vertical-line source intersects 
both films at equal values of z. This, of course, 
necessitates f (x) being plotted with an abscissa 
scale double that employed in plotting g (x). 

The multiplication process can be en 
as follows: Consider an elementary strip of the 
transparent region on the g (x) film of width dz 
at abscissa x. This may, in imagination, be sub- 
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corresponding to an assigned value of the parameter 
shall be given directly when either, or both, functions 
have positive and negative values. If the positive 
values of the function g: (x) are denoted we 
9+ (x) and its negative values by g_ (zx), and 
similarly, for f, (zx) and f_ (z), then the contri- 
butions to the product gx (z)f+\z) can be 
grouped into two pairs, the first comprising 
94+ (2)f+ (2) and g_ (x) f_(z), and contributing 
positive components to the integral; the second 
comprising g(x) f_(z) and g_(z)f (2) and 
contributing negative components to the integral. 
The integral is given by the machine in terms of 
two components of light flux, representing the 
positive contributions to the integral, and two 
components representing the negative contributions 
to the integral. The value represented by their 
algebraic sum is measured photo-electrically, and 
is recorded automatically. When both functions 
include negative as well as positive values, the follow- 
ing is the procedure adopted. The film to be housed 


in A, is prepared so as to be transparent for values 


of 9. (x) of a single algebraic sign, ¢.g., the positive 
one. The film for the function f+ (%) is prepared 
to represent both positive and negative values of 
this function, with the axis of abscisse along the 
horizontal bisector of the film. It is inserted in A, 
with the portion above the axis containing the 
positive values of the function. The light flux 
transmitted through the upper half of the aperture, 
A,, will then represent the contribution to the 
integral arising from the inclusion of the positive 
product g+ (x) f(z). Similarly, the light flux 

transmitted through the lower half of the aperture 
A, will represent the contribution to the integral 
arising from the inclusion of the negative product 
9+ (%)f— (x). 
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In order to furnish the remaining two components 
of light flux, a duplicate set of apertures, Aj, Aj, 
is provided. The former houses a strip of film 
prepared so as to be transparent for only the 
negative ordinates of g. (xz). A film identical 
with that housed in A, is inserted upside down 
in Aj, so that the transparent area representing 
the negative portions of f, (x) is above the axis 


of abscisse. The light flux transmitted through 


the upper half of the aperture Aj will then represent 
the remaining positive contribution to the integral 
arising from the product g_ (x) f_ (x), while that 
transmitted through its lower half will. repre- 
sent the remaining negative contribution arising 
from the product g_ (x) f(x). The film drive 
sprockets for the A, and A; apertures are geared 


together and therefure move synchronously, as do 


those for the A, and. A; apertures. 

Fig. 2, on page 141, indicates diagrammatically 
the optical system of the machine. By means of the 
inclined mirrors M, and M,, located behind and 
above the abscissa axes of the apertures A, and 


amplifier, the output terminals of which supply 
direct current to the armature of the servo motor, 
as is shown diagrammatically in Fig. 3, on page 141. 
Actually, the servo-motor operates the first stage of 
a mechanical torque-amplifier, which provides the 
comparatively large torque needed to operate the 
drive shaft of the balance-light shutter and the 
recording mechanism. When the light fluxes 
entering the photo-electric cells are unequal, a 
voltage signal is transmitted to the amplifier which 
drives the servo-motor, and this, in turn, so adjusts 
the setting of the balance shutter as to restore 
the condition of light equilibrium. 

It remains now to describe how the functions 
are placed on the films, and how the machine is 





adjusted and calibrated in preparation for the 


are plotted on an 18 in. by 24 in. plotting board. 
The choice of scales is a matter of judgment, and 
is governed by the shape of the particular functions 
to be handled. An attempt is made to avoid 
unduly steep slopes, which are likely to affect 





Aj, respectively, the two positive components of| adversely the final accuracy attainable. These 


light flux are directed upwards via the lenses L, | 


and L, on to the mirrors M, and M,, which reflect 
this flux into an optical integrating sphere I,. 
Similarly, by means of the symmetrically inclined 
mirrors M, and M,, located behind and below the 


curves are transferred on to the film with the aid 
| of a device termed a film exposer. This comprises 
|a@ table which carries the plots of the functions, an 
|index pointer located above the table and driven 


running of a solution. The graphs of the functions | 


cess as performed by the machine. To obviate 
this error, the edges of the wedges should be shaped 
so as to increase the transparent ordinate on the 
film by an amount proportional to the fourth power 
of the ordinate, the increment at maximum ordinate 
being of the order of 1 per cent. In the expectation 
that the error on this score would fall below the 
probable precision of the machine, the original 
wedges were constructed without correction. Early 
work carried out on the machine, however, revealed 
the presence of a small consistent systematic error, 
which was eliminated after the correction indicated 
above was made on the wedges. 

One or more “ calibration sections,” throughout 
which a constant value is allotted to the functions, 
are recorded on both the f (x) and g(x) films. These 
constant values, denoted, respectively, by Cy and Cy, 


~b 
are so chosen that C = | Cy. Cy. dz is approxi- 
a 


mately equal to the largest value expected in the 
course of the solution of /f(z).g(z).dz, as 
determined from a preparatory rough estimate. 
The values of a and b are generally so chosen that 
b — a occupies the whole aperture length. Calibra- 
tion sections are customarily located one at each 
end of each strip of film. For strips exceeding 3 ft. 
in length, additional calibration sections are inter- 





‘by abscissa and ordinate lead screws to follow 


spersed at more or less regular intervals. This 


abscissa axes of the apertures A, and Aj, respec-|the curve, and a film-exposing chamber. In the | 
tively, the two negative components of light flux | latter, unexposed film is fed beneath a uniformly |enables any variation in transparency along the 
are directed downwards via the lenses L, and L, on | illuminated slit as the index pointer is driven | strip to be detected, and, if present, to be allowed 
to the mirrors M, and M,, which, in turn, reflect parallel to the abscissa axis of the plot, and means | for. 
this flux into a similar integrating sphere I,. | are provided to cover a length of the slit proportional; With calibration sections in each aperture, the 
In this manner the four components of light flux | to the ordinate height for each particular abscissa| filament voltages across the main and auxiliary 
are first segregated, then the two positive com-/| setting. The ordinate position of the index pointer | lamps are adjusted so that the balance shutter is 
ponents are totalled in the sphere I,, a quantity | is guided by hand to follow the curve as the pointer| near its maximum displacement. The choice of 
proportional to their sum being directed from the is traversed parallel to the abscissa axis. The film | calibration functions having been made to provide 
diffusely reflecting layer of magnesium oxide,| drive shaft and the abscissa drive shaft of the | a calibration integral roughly equal to the maximum 
coating the inner surface of the sphere, into the | index pointer are coupled together and are motor- | anticipated value of the integral to be evaluated, 
photo-electric cell P,. Likewise, the two negative | driven. The device for covering a varying length | this adjustment ensures’ that the shutter shall 
components are totalled in I,, and a quantity of the slit is a flat wedge-shaped mask, which is | function under optimum conditions, while at the 


proportional to their sum is directed into the| moved by a screw perpendicularly to the axis of 


photo-electric cell P,. 

These photo-electric cells are of the vacuum type 
and are matched as identically as possible. They are 
connected in series to form the balance arms of a 
bridge network. The bridge is balanced electrically 
when an equal light flux enters each photo-electric 
cell. To secure this condition of balance, a fixed 


light flux, equal to the maximum positive or negative | design of the former renders the film transparent | 
; ‘ | over equal distances on either side of its longitudinal | 


light flux that can be transmitted by the films, is 


| the slit and parallel to the direction of feed of the 
| film. This screw is driven by a gear train coupled 


| to the ordinate drive of the index pointer. The | 


| two types of wedge appropriate to the preparation 
of films for the nearer apertures, A, Aj, and the 
| farther apertures, A,, A;. respectively, are depicted 
in Figs. 4a and 46, on page 141. The symmetrical 


} 


same time ensuring that the results shall fall within 
the recording compass of the machine. When, as 
sometimes happens, the transparent areas on the 
films are such a small fraction of the aperture area 
that very little light is transmitted through them, 
it is preferable to cut down the light from the 
auxiliary lamp by means of a suitable stop rather 
than to run its filament at an unduly low voltage. 
If the function on the film inserted in the aperture 
A, includes both positive and negative values, the 


directed into the integrating sphere I,, and the: bisector, the maximum breadth of film being exposed, | sensitivity of the light-measuring bridge must be 
to the photo-electric mall B. This so-called bias | and rendered opaque on development, when the | the same for each. This matching up is accom- 
light is supplied by the lamp A L, the filament of |™8k occupies its-zero position with the slit located | plished by adjusting the voltages across the photo- 


hich i tole ob tant _ | along its extreme right-hand edge. | electric cells. When these adjustments have been 
Dario ge yg ean carried out, and with the calibration sections still in 


place, the reading R, of the balance-shutter scale 
is noted. If the scale reading when any f(z) 
and g(z) functions are substituted in their place 
rn 
3 f(z) g(xz)d-zx, and the corre- 
~m 
sponding calibration constant of the machine will 
C 
be K = —. 
R, 


in, the recorder mechanism enables K to be given 
any desired value, within limits. The result R can 
be read off on a pair of dials, printed aytomatically 
on a paper tape, plotted automatically on a sheet 
of graph paper, or obtained simultaneously by any 
combination of the three methods. 

When the kernel figuring in the integral is of 
the f (x, y) type, i.e., when F (y) = f f(z, y) g(x) dx, 
the film strip includes as many separate sections or 
“ frames ” as there are values of the parameter y 
for which F (y) is desired. These frames occupy 
adjoining precisely located positions on the film, 
except where the sequence may be interrupted to 
include a calibration section. 

Starting with calibration sections occupying both 
apertures, the value of R, can be read off, and 
recorded by pressing a button. Another control 
switch then serves to step both films through 
precisely one frame, bringing the g (z) function and 
the first frame of the f(z, y) function set into the 
apertures. The sequence of operations performed 
by the appropriate automatic controls then proceeds 
as follows.. The servo-motor is driven until the 
balance shutter equalises the light fluxes entering 


Derived from the same source AL by passage 
through a calibrated light shutter A S, an adjustable 
light flux is introduced into the integrating sphere 
I, and thence into the photo-electric cell P,. This 
balance light, as it is termed, can be varied in 
magnitude, through the agency of the balance 
shutter, from zero up to double the amount of the 
bias light. 

Balance of the photo-cell bridge obtains when 
the positive light plus the balance light equals the 
negative light plus the fixed bias light. Hence, 
when the positive and negative light fluxes emerging 
from the apertures A, and Aj are equal, the balance 
light must equal the bias light, while the position 
of the balance shutter corresponds to the zero 
value of the integral. If the positive light is 
greater than the negative light, the balance shutter 
must transmit less light, i.e., the shutter itself must 
be partially closed, to maintain the balance. The 
extent of the shift required in relation to the 
previous shutter setting is then proportional to the 
net positive value of the integral.' The reverse 
conditions will necessitate a wider opening of the 
shutter to restore the bridge balance, the corres- 
ponding shift being then proportional to the net 
negative value of the integral. The recording 
mechanism is driven by a shaft coupled to the 
mechanism that operates the balance shutter.. The 
operations of adjusting the position of the balance 
shutter and recording the extent of its displacement 
are performed automatically by a small high-speed 
servo-motor. For this purpose, the _measuring 
arm of the photo-cell bridge is connected to the 
input terminals of a direct-current thermionic 


“wedge pair,” the zero position of which occurs 
when the mask is centrally situated in relation to 
the slit. Films prepared when using this mask will 
be bisected longitudinally by an opaque strip, some 
& in, wide, separating the axis of abscissa relating 
to the positive values of the function from that 
relating to the negative values of the functiou. This 
central band serves a double purpose. It obviates 
the necessity of obtaining a common junction edge 
between the two inclined mirror pairs (M, M, and 
M, M, of Fig. 2), which shall be free from optical 
flaws. It overcomes the need for positioning this 
edge with the exactitude that would otherwise be 
needed to ensure the separation of the light emerging 
from the apertures A; and Aj into its components. 
Considerable scope in the selection of scales for the 
function plots is provided by adjustable-ratio gear 
trains coupling the ordinate and abscissa lead screws 
on the table with the wedge-drive screw and the 
film-movement sprocket, respectively, | Figs. 5 
and 6, opposite, illustrate typical specimens of 
films prepared for the apertures A, and A,, respec- 
tively, in the manner indicated above, 

An interesting point of detail should be mentioned 
in this connection. On account of the ratio of 
aperture height to aperture separation required for 
a reasonably compact design with adequate illu- 
mination efficiency, the intensity of illumination 
on the more distant aperture is somewhat. less 
at the top and bottom edges than in the centre. 
If the curves transferred on to the film are simple 





The latter mask is given the form of a stepped | 





replicas of the origina] graphs, a small error will be 
introduced in the course of the multiplication pro- 


is R, then 7 = 


A precise variable-ratio drive inserted 
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the photo-electric cells. When this balance is 
reached within a prescribed small tolerance, the 
servo-motor current has fallen to a value at which 
a relay is set to function. This relay immobilises 
the servo-motor by short-circuiting its armature, 
and, simultaneously, actuates the printer, which 
records R for the particular F (y). The completion 
of this printing operation starts another relay, 
causing the f(z,y) film to advance through a 
further frame. The termination of this step estab- 
lishes contact with the film-positioning stop. This, 
in turn, opens the short circuit on the servo-motor 
armature, thus allowing the moter to drive the 
balance shutter until a fresh balance position, corre- 
sponding to the new value of F (y), is attained. 
This sequence of operations occupies a few seconds 
ohly and completes a cycle, which repeats itself 
automatically until each frame of the f(z, y) film 
has been scanned in turn. The result is a printed 
table of -*y 
which the f (x, y) film was prepared. 

When the kernel figuring in the integral is of 
the f (y + x) type, the procedure requires some modi- 
fication. Suppose, for ozample, F (9) F (y) =f (y—2).9 
(z).dz. The f (y—=) film, instead of occupying 
successive separate frames corresponding to different 
values of y as previously, now appears as a single 
continuous function of y, probably extending the 
length of several frames. This film is, in fact, the 
f (x) film of Fig. 76, above, rotated through 180 deg. 
about the line z = 0, giving f (—z) as shown in Fig. 
7c. When its origin is displaced by an amount y, as 


for each of the values of y for 
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shown in Fig. 7d, the position it occupies in the 
aperture represents f(y — 2). A kernel film of this 
type does not require to be stepped through its 
aperture frame by frame, but is moved along 
continuously to enable F(y) to be determined as 
a continuous function of y. The automatic controls 
can be c over to enable an adjustable- 
speed motor to feed the film continuously through 
the aperture. As the servo-motor keeps the 
balance shutter throughout in the position of light 
equilibrium, the displacement of the shutter will 
be proportional to the value of the integral 


y 
("sa (y—2).g+(zx).dz. To record the solution, 


a tracing stylus, moving over an output table, is 
connected to the machine, so that its abscissa is 
proportional to y and its ordinate is proportional 
to the displacement of the balance shutter. The 
curve it inscribes accordingly presents F (y) as a 
function of y. The movement of the f(—z) film 
can also be stopped at any selected value of y to 
enable the corresponding numerical result to be 
printed on the tape by the recording counter. 


summarised above is subject, can be conveniently 
grouped under three headings, namely: (1) those 
attributable to the human element ; (2) those due 
to physical shortcomings in the machine com- 
ponents; and (3) those arising from the fact that 
limitations of design prevent the machine from 
reproducing the mathematical steps implied in the 
evaluation of the integral. 

Those under the first heading can be minimised 
by care in the plotting of the function curves, and 
in tracing them over with the index pointer of the 
film exposer. Skilled processing of the film strips 
is necessary to secure uniform transparency over 
the unexposed areas and to guard against subse- 
quent shrinkage. Skill is likewise needed in locating 
the films accurately in their respective apertures, 
and in the preparatory setting of .the balance 
shutter. Those under the second heading arise on 
account of the non-uniform radiation characteristics 
of the primary light source, as well as on account 
of imperfections in the train of optical components 
and in the controls of the balance shutter. Careful 
workmanship can render them small, even if it 
cannot entirely remove them. 

Those under the third heading arise on account 
of the finite diameter of the luminous filament, and 
as a result of the diffraction of light on passing the 
boundary between the transparent and opaque 
regions of the film located in the aperture nearer 
the source. Since mutually conflicting require- 
ments are involved in the reduction of these errors, 
some compromise must be arrived at. A useful 
purpose is served by seeing that the maximum 
slope of the curves recorded on the films is kept 
below a certain limiting value. The error due to the 
slight inequality of illumination across the aperture 
farther from the source has already been mentioned, 








and the method of eliminating it indicated. 


The sources of error, to which the procedure. 












In addition, an obvious limitation is implied in 
the fact that infinite ordinates do not admit of 
representation on the films. In such cases, the 
evaluation of the integral can often be split into 
two parts, the first covering ranges the limits of 
which approach, but exclude, the points at which 
infinities occur in the functions, and the second 
covering ranges including these infinities. The 
former can be carried out in the ordinary way on 
the machine; a satisfactory value for the latter 
may be obtained, either by approximate formal 
methods or by the machine, using suitably altered 
scales. For the majority of problems, the accuracy 
claimed is of the order of 1 per cent. of “ full scale,” 
the latter being defined as that positive or negative 
magnitude which would be indicated if the balance 
shutter closed completely or opened completely 
from its position of zero integral. 

An interesting practical application of the 
cinema integraph is to the determination of the 
forces on ship hulls having varying immersed forms. 
The hull is divided into a sufficiently large number 
of equally spaced transverse sections to justify 
treating the cross-section as uniform between 
adjacent sections. Then, if Fig. 8, on this page, 
represents the nth hull section, reckoned along the 
longitudinal axis through the centre of gravity of 
the vessel ; 0, the angle of heel ; and a, the vertical 
depth of the centre of gravity below the water line ; 
the displacement of the hull element, t e horizontal 
distance of which from the vertical axis:through the 
centre of gravity is z, will be a function of all these 
variables, and can be denoted by f(a, 6, n, x). The 
righting moment on the hull will then be given, as 
a function of the immersion a and heel angle 6, by 


stern [ 
F (a, #)= = Sf (a, 9, n, x). dz. 
bow J width of section 

The function f(a, 0, n, x) is transferred into the 
machine by preparing a film, on each frame. of 
which the transparent area represents a transverse 
hull section. This film, a portion of which is shown 
in Fig. 9, above, is inserted in the aperture A,. The 
parameter @ is introduced by rotating this aperture 
in its plane through this angle about its centre, 
which is likewise the centre of gravity of the corre- 
sponding hull section. A mask, placed immediately 
in front of the film in the same aperture A;, then 
serves to intercept all light above the water line 
and none below it, so introducing the water-line 
boundary into the machine. The factor z is trans- 
ferred into the machine by @ film prepared for 
the aperture A,, and shown in Fig. 10, above. This 
serves to multiply the bueyant force on each longi- 
tudinal vertical element of the hull by its horizontal 
transverse distance from the centre of gravity of 
the vessel, thus giving the righting moment of this 
force. The components of light transmitted by the 
A, aperture above and below the abscissa axis 
represent, respectively, the positive and negative 
contributions to the righting moment. The machine 
will, accordingly, furnish a record proportional to 
the net righting moment for the immersion and 
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angle of heel for the hull section concerned. The 
above procedure can ‘be modified to investigate 
rolling and pitching moments, and the buoyant 
forces on a hull subject to wave action. These 
data enable the step by step integration of the 
i er of motion of the hull to be 
shearing and bending stresses 
im the hull under the dynamic conditions of motion 
in a seaway to be evaluated. 

Another type of problem which the machine 
handles is the replacement problem. 
Here it is to maintain in service a known 
number of such as lamp bulbs, machine 
tools, or even human beings. This known number 
may be a function of time, having any finite value 
at the epoch chosen for the origin of time. Each 
object has a finite life, and, as soon as it fails, it is 
withdrawn and replaced by a new one. If the 
life expectancy for these objects is known, the 
replacement rate necessary to maintain a given 
number in service can be calculated as a function 
of time. Moreover, the number of objects required 
to be in service can be varied in any arbitrary 
manner, for example, to follow a business activity, 
or any other index. 

Many other problems can be brought within the 
scope of the cinema integraph and, as most of them 
can only be solved without its aid by a prohibitive 
expenditure of time and labour, this expeditious 
and reasonably accurate mechanical method of 
solving them is likely to be of wide utility. 








MARINE ENGINEERING AND THE 
CLASSIFICATION OF SHIPS.* 


By Dr. 8S. F. Dorgy, M.I.Mech.E. 
(Continued from page 140.) 


IT was not until the appointment of engineer surveyors 
in 1874 that really serious attention was given to the 
condition of marine boilers. At this time, while 

ht iron was almost exclusively used in marine- 
boiler construction, Bessemer steel was used in a few 
instances for the shell plates and furnaces. In 1877, 
the Wallsend Slipway submitted a plan of the first 
marine boiler proposed to be made entirely of steel. 
Before giving approval, special tests were carried out 
Gi as ‘meataiel enh wen oie Gn ied in order to 
ascertain the actual strength of the plates, stayed 
as and of the riveted seams of the shell. 
A variet —— ome wart ae ly carried 
out under supervision of the jety's ors. 
Longitudinal seams were tested aie ginten bemsing 
surfaces of the joints found to be necessary ; combustion 
chambers were constructed and hydraulically tested to 
prove the efficiency of the riveted seams ; the punching 
of rivet holes was demonstrated to be bad, and the 
beneficial effects of reamering punched holes and 
annealing plates were established. These tests enabled 
the Society, in 1877, to formulate rules for the strength 
of cylindrical boilers. Illustrations of typical cases 
of boiler plans approved about this period are shown 
im Figs. 2 to 17, on Plate XI and on this page. 
The first regulations for boiler steel were published 
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in 1878, and it might be as well at this to refer 
to earlier uses of steel. Naturally, the ption of | 
steel for boilers had been assisted by the experience | 
obtained from its use in shipbuilding. Prior to 1877, 
steel had but little replaced iron, and was stil] considered 
to be in the experimental stage. In 1867, steel manu- 
factured at Barrow-in-Furness by the Bessemer process 
was accepted, and a reduction of 25 per cent. in ships’ 
scantlings prescribed for iron ships was permitted, 
the ultimate tensile strength of the steel being stipulated 
to be not less than 30 tons per squareinch. The objec- 
tions to steel at this time were twofold: the material 
was too often of a hard, brittle, and mepwicre nd 
character, and the price was too high for competition 
with iron. During the period 1867-77, however, | 
improvements were made in Bessemer steel, and the | 
Siemens-Martin process was introduced. The produc- 
tion at a greatly reduced cost of a mild and ductile 








boilers may be dated from this time. 

The use of this steel, which was required to have an 
altimate tensile strength of 26-30 tons per square inch, 
in place of iron, permitted a reduction of about 25 per 





* The 13th Thomas Lowe Gray Lecture, entitled | mysterious failures of steel pla 


the fur 


material superior to iron was thus made possible, and| the furnace remained the weak 
the use of mild steel for the construction of ships and | Fortunately, this was overcome 
flue patented by Mr. Sampson Fox, of the Leeds Forge 
Company. Tests carried out in 1877 under the super- 
vision of the Society’s surveyors showed that the 
collapsing 
about twice that of the plain one. There were a few 


cent. in the thickness of the shell plates and stays and 
12 per cent. in the thickness of flat plates not subject 
to the action of heat, and thereby ensured a great 
increase of steam pressures, resulting in greater economy 
of fuel consumption. Whereas, in 1875, the common 
steam was 60-65 lb. per square inch, in a few 


years very many boilers were made to work at 150 Ib. | but 


per square inch. This was due not only to the per- 
Fitted reduction in thickness of shell plates made of 
steel, but also to the fact that thick steel plates could 
be easily manufactured, whereas previously one of the 
limitations of pressure was due to the difficulty of 
properly working thick iron shell plates. It was also 
‘ound impossible, with the appliances available at that 


time, properly to close the joints of shell plates above 
increased 


While, however, 

of shell plates permitted an increase in pressure, 

ee of the boiler. 
y the corrugated 


1} in. in thickness. in 


strength of the corrugated iron furnace was 
tes which might have 


“ Progress in Marine Engineering as Influenced by the | seriously retarded their use, but these were, in most 
Classification of Ships.” Delivered at the Institution of | instances, clearly traced to faulty manipulation and 
Mechanical Engineers, London, 8.W.1, on Friday, | not to defective material. 


January 24, 1941. Abridged. i 


Consideration was also given at this time to certain 











Fires. 12 ro 15. Common-Five Borer (1879). ’ 
Working pressure, 25 Ib. per square inch. 


Fig 17. 
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Fies. 16 anp 17. Iron Borter (1881). 


Working pressure, 80 Ib. per square inch ; welded longitudinal seams to shell ; all holes in shell plates drilled 
in place ; furnaces welded. 


t of water-tube boilers, notably the Perkins 
boilers fitted in the vessels Wanderer, Irishman and 
Anthracite. In the case of the Wanderer, completed 
1879 (the only one of these three vessels classed), the 
boiler was removed after two years’ service, due to 
difficulties attributed to feed pumps and feed water ; 
success was attained with the boiler fitted 
in the Irishman, which made repeated successful 
voyages across the Atlantic. As regards novelties 
in engi ing since this early date, it has always been 


the ice, before deciding on a new departure, 
carefully to investigate the matter. If ones safety 
is assured, the proposals are sanctioned unconditionally ; 


if the proposals are such as to require further experience 
to prove the reliability of the new feature, or if the 
a ments are of such a nature that special attention 
must be bestowed upon it, then approval is given condi- 


tionally upon its being subject to frequent surveys ; 
and only if the is altogether unsuitable would 
the Committee Kicellow it. 


The cylindrical boiler was now firmly established, 
and with improvement in workmanship and in quality 
of material, aes ye increased up to 180 Ib. 

square inch. By 1885, not only Howden’s 
Foroed draught been satisfactorily introduced, but the 
air supply was also being heated, as well as the feed 
water, This drew attention to the necessity for keeping 








furnaces and tube plates clean, and of ey tube 
ends to prevent overheating when using forced draught. 
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in | provided 
the alteration of form of boilers under working condi- | trations of 


and in 1893 the first large boiler, worki 
f | per square inch, intended for 500 indicated 


at 200 lb. 
- power 


from time to time | at sea, was fitted to the 8.8. Nero, of 1,053 tons, 


as Morison’s, Holmes’s, | owned 
i 1894, 


the boilers were 


the Committee, in cases of acce 


-water-tube boilers of this 


Messrs. T. Wilson and Sons, of Hull. By 
ient experience had been obtained to enable 


pry (a os 


tube boiler, to remove the notation of “ Experi 


IBus- 


boilers were approved, but it was many years before | So much arose in to the boiler 
sufficient experience was obtained to give com question that in 1897 the Admiralty set up a special 
in their reliability. In the case of the | Committee of Inquiry on the Use of Water-Tube Boilers 


In the case of the 


per 

Company during the period 1870-80, and 
the Belleville boiler was fitted in a number of vessels 
belonging to the Messageries 
S.S. Australien, built in 1889, there 


were made in| for H.M. Ships, one of the members being Mr. J.T. 


Milton. 


Maritimes from 1880-90. 


sa in the weight of material to 
ure 


pe Raionte belles: See S Sa ee as is the maximum press 
Ib. per square inch. Experience with Belleville, | nary boilers is 300 Ib. 
*Allest, and Oriolle boilers in merchant vessels showed | the boilers of the 8.S. City of Roubai 


In the meantime, the steelmakers were endeavouring 


that it was possible to employ water-tube boilers for |The shell plates are 1 in. thick, and steel of 36 tons to 


ocean-going vessels with safety. In 1893 the French ome oe eee ely In view 
Navy were using Belleville and -d’Allest | of the high working pressure, a series of observations 
boilers in SS ee employed | were made, both at the actual working pressure of 
eens le, Normand and Oriolle types. | 300 Ib. per square inch and at the test pressure of 

types of béller Were alec in use in the British 500 Ib. per square inch. Some permanent set was 
torpedo boats and torpedo cruisers, and boilers both | shown in the case of one boiler on the shell, combustion 
of the Yarrow and of the Babcock and Wilcox types | chambers and end , but not on the furnaces. 

boo This boiler had not sub; 


x 
making their The Babcock and 
Wikioa boiler was fitted ii ow numnbet Of sinall veusdle, hydraulic test by 








: than 


had been tested by the makers previous to the official 
test, no t set was subsequently shown. 
After the war of 1914-18, marked progress took place 


in marine propulsion ; higher were brought 
Sheetal dadittien omibebtdien belen dake extends 
de i the Yarrow and the 

y called for various amend- 


for » -quality steel for boilers were approved by 
the committee in 1927 and consideration was given to 
the of manufacture of hollow-forged seamless- 

drums for water-tube boilers. Much more recently, 
steel shells and drums with the seams fusion-welded, 


also hydraulically- seamless-steel drums, have 
been accepted for marine boilers. 
experience of boilers working at high 


pressures is now available, among which may 
mentioned Yarrow boilers in the Queen Mary, at 450 lb. 
per square inch, and the Queen Elizabeth, at 475 Ib. 
square inch, the Conte di Savoia, at 425 Ib. per 
square inch, and the Nieuw Amsterdam, at 625 lb. per 
square inch; Babcock and Wilcox boilers in the 
Monarch of Bermuda and Queen of Bermuda, at 


square inch, the Strathmore, Orion, and sister vessels, 
at 450 Ib. per square inch, and in a number of United 
States oil tankers at 600 Ib. square inch ; Johnson 
boilers in the Alcantara and Asturias, at 435 lb. per 
square inch; Johnson-Babcock boilers in the Andes, 
at 475 lb. per square inch; Foster-Wheeler boilers in 
a number of United States oil tankers at 625 Ib. per 
square inch; Wagner boilers in the German liners 
Gneisenau and Scharnhorst, at 710 Ib. per square inch ; 
Benson boilers in the Uckermark, at 3,200 Ib. per 
square inch, the Potsdam, at 2,650 Ib. per square inch, 
and the Pretoria, at 1,900 Ib. per square inch ; and the 
Loeffier boiler int the Conte Rosso, for 1,990 Ib. per 
square inch pressure. 
(To be continued.) 
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THE MANUFACTURE AND USE OF 
CEMENTED CARBIDES.* 


By H. Burpsn, B.Sc. 
(Concluded from page 87.) 


Tool Design.—The next consideration is one of tool 
form. There are, roughly speaking, two types of chip 
or swarf which may form when metal is cut. The 
first is the segmented chip which is obtained when 


machining cast iron. Turnings of this material have 
a low shear h, and break up into very small 
pieces as soon as it of the tool enters the body 


of the work. These chips fly off and do not seriously 
affect the u surface of the tool. The pressure on 
the top s is not unduly high, and it is found 
that cuts may be taken with a reasonably heavy feed 

destruction 


» | on cast iron and similar materials without 


of the tool. While it is difficult to give a maximum 
it is believed that the feed should not be more 

in., alt} h instances have béen recorded 
where this figure 


be very fine, but, as has been already pointed out, the 


ticable to increase the top rake of tools employing 


these grades. ee y very 
fine feeds when cutting steel with carbide tools. Thus, 
while it is possible to employ a feed of ¥% in. when 


cutting cast iron, a feed of only 2; in. is issible 
i when i 


for the rough machining of steel has allowed the 
adoption of greater top rakes than have been used in 
the past, but, generally i deg. is 
sufficient. On i i 








atories, read before the Institution of Production 
Engineers, at Sheffield, on April 22, 1940. Abridged. 
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a continuous type of chip, —_ top rakes are quite 
common, but in these cases the stronger varieties of 
carbide should be used. Typical examples are the 
aw Se , where top rakes 
of L 30 deg. are em a 
ce angles on tool call for little com- 

mae and should in all cases be as small as possible. 
There is little or no pom on ot be obtained in 
increasing the clearance angle above 6 deg. to 8 deg., 
and, quite often, 4 deg. is sufficient and gives excellent 

results. A large clearance angle serves no useful 
purpose and merely removes support from the cutting 
edge. The tool form is found not to affect greatly 
the performance of the tool. There is, however, one 
point which may be noted. Sharp corners on the tool 
form should be avoided if possible, as the wear will in 
all cases occur more rapidly at such a point and hasten 
the destruction of the cutting edge. For the cutting 
of ductile materials the cutting edge should be straight, 
and should run into a small radius on the eng o 
tool. For the cutting of materials a Ege 
segmental type of chip, the shape of the cutting edge, 
whether curved or straight, does not exert a great 
influence on the cutting edge of the tool; although it 
may be found that a curved edge will in some cases 
prevent ehatter and thereby lengthen the life of the 
tool. 


While considering the form of the tool there is 
another important feature which should be mentioned, 
and that is the size of the tool and the support it 
receives in the machine. Vibration of any sort is one 
of the greatest foes of cemented-carbide tools, 
it should always be seen that the size of the tool 
employed on any particular application is sufficiently 
large. It is bad policy to economise on the size of 
shank. The size of tool emplo should, in general, 
be as large as the machine will take, although there 
are exceptions to this rule when light work is being 
undertaken. The importance of absolute rigidity 
ean be seen from the report of an American firm who 
obtained only two hours’ performance from a tip 
which was brazed on to a shank of § in. by 1 in. cross 
section. 
1} in. cross-section gave two days’ performance, while 
on a still larger shank, of 1 in. by 1 in. cross section, it 
gave two weeks’ service. This is, of course, an out- 
standing example, but it undoubtedly illustrates the 
importance of this point. The set-up of a tool in 
machine is also important. The toch box should be 
TY eb yt ASE 
overhang from it more than is absolutely ‘ 
A tool shank projecting, say, caitie be 
deflected to the extent of a ten-t ceandth pert of an 
inch, while the same shank projecting 2 in. would 
defiect 64 ten-thousandths of an inch; en amount 
which would readily lead to the destruction of the tool. 
It can be “y~s nomen that the rigidity of the set-up 
~, au rtant part in deciding whether a 
carbide "ool will successfully perform any given 
operation. 

Carbide tools will work on any machine which is 
maintained in a reasonabl condition and has 
ample power f@r the work which the tool will be 
expected to do. It is useless to apply carbide to 
more or less obsolete machines which, when employing 
high-speed steel, are taxed to the limit of their power, 
except in cases where the material is so hard as to 
be unmachinable with any other type of tool. The 
degree of absence of chatter and vibration has, how- 
ever, an important bearing on the type of carbide 
which may be applied. As a general rule, the hardest 
grade of carbide available should be put on to any work, 
provided the conditions are so good that this carbide 
will not fail by chipping or spalling. This must 
be modified, however, where conditions are not too 
good and a softer, tougher grade is In 
every case there is an optimum combination of 
en | and to whi ? <a. only be es 

y ex t. @ too the type of failure 
akould be carefully cuenitadsind ms dnckien ain aeka 
to whether the tool failed by spalling or by excessive 
wear. Care should be exercised, since the cause may 
easily be mistaken; « spalled tool which has been 
cutting for a little while, for instance, may have all 
evidence of the actual spalling removed. In the case 
of a tool which has failed by wear, harder grades should 
be tried until evidence of spalling is obtained. If the 
tool has failed by spalling, a softer grade must be used. | The 

Examples of "Modern Practice.—Cutting speeds on 
cast irons and non-ferrous metals vary from 20 ft. 
per minute, for chilled iron, to about 600 ft. per minute 
finishing cuts on soft grey cast iron, iia sued 


up to 6,000 ft. ee ee 
light alloys. " Benerall speaking, on these materials 
it vr FS Ade to re high-s steel tools with 

ining may be accomplished with 


-3 ‘any depth, b of cut, providing the tool is suffi- 


ciently large, while scale, sand or intermittent cutting 
does not present os difficulties. An example of this, 
the machini pee 0. Aaa agin yd ast pe 


The depth o was } in. while the feed wag 


cut taken 





and | ness). 


The same tip mounted on a shank } in. by | An 





& in. per revolution. The overall length of this casting 
was 14 ft. and the diameter, between 14 in. and 18 in., 
and it is interesting to note that the machining time 
was only from 4 to 6 hours. The tools, which wo: at 
speeds of 120 ft. to 200 ft. per minute, could be used 
for several such jobs before regrinding was 

It will be remembered tnat attention was 
- By of warns Se heres sae eens 
tungsten carbide-cobalt alloys. In the case of 
= steel-cutting grades, however, this is done 
by holding the cobalt content at a fixed value vary- 
ing the content of the special carbides, such as sae 
carbide or tantalum carbide. Thus the — 
for heavy-duty intermittent cutting, etc. ve a low 
percentage of titanium carbide, while tools for finish- 
machining operations may have a titanium-carbide 
content as high as 50 per cent. 

An excellent example of the arduous work which 
the modern steel-cutting carbide is called upon to 
perform is shown in Fig. 4, on Plate XII. The steel 
the | casting illustrated is a pump impeller of 12-per cent. 
manganese steel. The cutting speed employed is only 
20 ft. per minute, with a feed of Pin endo autied & tn, 
When conditions are more suitable, higher cutting speeds 
are, of course, used. For instance, Fig. 5, on Plate XII, 
illustrates the machining of an alloy-steel forging = a 
large Webster and Bennett boring and turning mill. 
eat ee yee pare de pe vt eye eee BA 
The forging is of nickel-chromium steel and it will 
observed that the surface is éxtremely ro while 
the depth of scale is considerable (} in. to } in. in thick- 

When using high-speed steel it was found 
necessary to allow three or four shifts for the 
of one surface, but by using carbide tools the complete 
removal of and underlying metal was accom- 
plished in less than 40 minutes, on a forging roughly 
30 in. in 

On such a j b as this the saving in labour costs 
easily covers original outlay for carbide tools. In 
this particular case, the tool, which was of 1} in. square 
section, took a cut of § in., with a feed of y45, in. per 
revolution, at a speed of roughly 180 ft. per minute. 

interesting feature of this machine is an electrical 
attachment whereby the speed in revolutions per 
minute is increased as the tool traverses towards the 
centre of the work, thus maintaining constant cutti 
speed. Quite a brittle grade of carbide is used, 

is is made possible by the excellence of the design 
of the machine. 

While the performance of carbide tools is shown to 
eS as een ae 
carbon-steel forgings are also economically machined 
with these tools, even under severe conditions. . 8, 
on peppy ean ge ty 
yey dent also on a Webster and Bennett 
with the same of carbide as was used for the 
work shown in Fig. 5. The conditions were :—Feed, 
0-014 in. per revolution; speed, 220 ft. per minute ; 
and depth of cut, variable up to fin. Ou 
work such as is handled by automatic, turret 


wn to 


may be o 
. 6, on Plate XII, shows a set of carbide tools working 
a alloy-steel forging. The machine is a 
Herbert ‘lathe. Cuts up to a depth of } in. 
fine feeds are used. In this instance, the 
was 160 cuts per inch, while the speed was 
just over 200 ft. per minute. Tools on these machines, 
hen working on black forgings, usually work from 
3 or 4 days to as much as a fortnight before regrinding. 
In the case of black forgings, the tools have to with- 
stand a certain amount of shock, and an alloy con 
say, 10 per cent. of titanium carbide is used. 
however, the tools are operating on clean metal, and 
BO per con if the depth of cut is light, tools with 
cent. or even more titanium carbide may be 
many automatic machines turning 
pvenheegy ~ vm Nop spenatee Lage por dine in that 
the tool life will not exceed that of, say 
steel, and this is usually found to be 


Hill 


egee® 


in Fig. 7, on Plate XII. The machine is a Smallpi 
lathe, and it is used for machining No. 1 and 
ge 8 ay “Yaga rt 
speed is 3,000 r.p.m., the 0-009 in., and, in 
spite of the uneven nature of the cut, it ator 


to cut @ weld, no trouble is experienced 
chi of the tool. The excellent design of the 
lathe, and the high speed which can be attained, are 


. 2) 
to # in. diameter. | and, 
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the body of the material, is so that the 
stresses. set up by the intense local cause 
checking of the tool, and complete destruction of the 
cutting edge. In commercial practice, speeds between 
ee ee ee ae 
depending to some extent on the depth of cut taken 
and the character of the material cut. The 
finish turning of axles, spindles, cylinder barrels and 
small shells are oo applications. The feed in all 
cases is low, often not more than yqgy in., while 
the cut is usually of the order of +f» in. 

The amount of wear which occurs is important since 
such operations are usually carried out ay vb 
tool set-up, working on formers or guides attached to 
the tool box of the machine, and it is essential to 
maintain the position of these tools within accurate 
limits over a long period. Tools for this type of work 
may contain high tages of slloying elements. 
Where exceptional rigidity is secured, tools 
tantalum carbide, in addition to titanium and tungsten 
carbide, are found to be very éffective. aro © of 
work is always carried out on specially-built machines, 
and the conditions on some machines are so perfect 
that a coin may be set on edge on the back of the 
tool and remain in this position ee ee 
operation. Massive headstock well-designed 
lathe beds, the ue of ive centres and nmooth, high 
power drives, are essential if these . -alloyed 
carbides are to be used successfully. of 
any such machine must necessari Sn eealiael ions 
the point of view of the output required, but providing 
a reasonable number of parts are to be machined, a 
oes an es ee 


w Wen cutting at high epeds, there is a considerable 
danger to the operator from flying turnings. The 
logical solution is to the machine in such a 
manner that the turnings away from the tool and 
away from the operator, and several high-production 
lathes have been to effect this. In other 
aan, Sone Se eee 


the soraings and this is effected by fitting a chip 
breaker. Several methods of doing are shown in 
Figs. 9 to 12, on 150, ie undoubtedly the best 


is the one in which a small groove is ground along the 
edge of the tool, It must be remembered, however, 
that in no case can # chip breaker be applied to @ tool 
without its being ad affected. 
The reason for this is that considerable work has to 
gp range Bg breaker in further deforming 

the chip, which results in the excessive generation of 
heat at the cutting edge. Where such attachments 
are absolutely these disadvantages must 


lathe, be borne, but where possible they should be dispensed 


with. 

The field of non-metallic compositions offers great 
scope for the use of carbide, and here, too, the grade 
of carbide used is of the utmost importance. This 
may be appreciated when it is remem that both 
wood - tools and tools for the of 


Fe an tee a 
ne ee a ae 
that such o applications would draw atten- 
tion to the material. To-day, many tools are used for 
such work, and it may be noted carbide is now 
applied even in the of inserts in stonemasons’ 
ane See SA. The grades 
are very low in 
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THREAD-GRINDING MACHINE. 
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There is no doubt that many operations carried out 
to-day with high-speed steel and similar alloys can be 
conducted much more efficiently with carbide tools, 
and although this does not necessarily imply that, with 
further development, carbide tools will re i 
speed steel for all purposes, it does mean that, just as 
high-speed steel at one time replaced carbon steel for 
certain work, and found a place for itself in industry, 
so will carbide establish for_itself a similar position. 
One of the greatest advances that has recently occurred 
is the production of alloys which are tougher and less 
liable to breakage than those 
and this has greatly enlarged their field of usefulness ; 
while, with the extending use of carbide tools, machine- 
tool makers have realised that they must keep pace 
by developing suitable machines. Most machine-tool 
manufacturers now provide a whole range cf machines 
which have been specially designed for use with 
carbide tools. 








Wuire Lines On Roaps.—White-glazed terra-cotta 
blocks have been adopted in the United States, instead 
of metal studs or white paint, for making guiding lines 
in the streets. These are stated not to become dis- 
coloured by traffic and to stand out even after wear 
owing to the fact that the blocks are white throughout 
their thickness. a 

ALMANACS AND CALENDARS.—We have received a 
mouthly tear-off calendar from Messrs. Continental 
Machines, Incorporated, Minneapolis, Minnesota, U.S.A. 
—Messrs. The Davenport Engineering Company, 
Limited, Harris-street, Bradford, have sent us a weekly 
tear-off calendar.—A wall calendar for 1941 has come 
to us from Messrs. Vosper, Limited, Portsmouth.—A 
monthly-card desk calendar in a neat white frame has 
been forwarded to us by Messrs. Stewarts and Lloyds, 
Limited, Winchester House, Old Broad-street, London, 
E.C.2.—Messrs. Stothert and Pitt, Limited, Bath, have 
sent us a weekly turn-over desk calendar and memoran- 
dum pad combined. 





previously obtainable, ' 





THE WICKMAN-HORSTMAN 
THREAD GRINDER. 


Tue thread grinding machine shown in the accom- 


high-| panying figure is the Wickman-Horstman thread 


grinder No. 1, Messrs. A. C. Wickman, Limited, Coven- 
try, being the sole agents and bay rae representa- 
tives in this country. It has been designed to make the 
production of accurately-ground threaded parts a 
normal workshop operation instead of one hitherto 
largely confined to tool-room work on screw thread 
gauges and similar parts, and is capable of being opera- 
ted with a generally-sufficient degree of accuracy by 
semi-skilled labour. The general layout of the machine 
is readily distinguishable in the figure, the grinding 
wheel head being seen in the rear and in front of it the 
headstock and tailstock. The round bar seen between 
these two parts is a telescopic driving shaft to the work 
head, the work not being shown in place. The line of 
separation between the base and the main casting of 
the machine indicates the interposition of rubber buffers 
which damp out vibration and do not transmit any 
warping tendency due to temperature changes. The 
normal recommended capacity of the work is 1} in. in 
diameter though it is possible to grind work up to 3 in. 
in diameter. The maximum length of work that can be 
accommodated between the centres is 13 in., the 
maximum length that can be ground being 6in. This 
length can only be ground approximately midway 
between the centres and when the centres are symmetri- 
cally di relatively to the wheel. The length of 
thread that can be produced, therefore, is dependent 
on its position on the work and on the setting of the 
work. The machine is driven by three motors, namely, 
one of 2 h.p. for the wheel head, one of } h.p. for the 
work head and one of } h.p. for the differential gear. 
The wheel head will accommodate a grinding wheel 
10 in. in diameter. It can be run at the low peri- 
pheral speeds necessary for wheel profiling and at the 
easy speed for the desired grinding operation. 
driving motor runs on alternating current, speed 
variation being effected by control of the diameter of 
the driving pulley. The speed in use is visible on a dial 


at all rates: The spindle is mounted on ball and roiler 
bearings, so arranged as to take the load as near as 
possible to the plane of the wheel, an arrangement 
allowing greater cutting loads and virtually eliminating 
the distortion arising from the use of more conventional 
methods. The spindle housing can be tilted round a 
centre at right angles to, and in the same plane as, the 
wheel and work centres. This tilting permits work 
to be ground with right- and left-hand threads with helix 
angles up to approximately 17 deg. The head is set 
by means of the quadrant seen at the extreme right, 
the graduations of which allow tilting through an angle 
of 15 deg. each way. The wheel is fed into the work 
by a combination of micrometer screw and hydraulic 
pressure, the latter providing a cushioning effect and 
so relieving the wheel of undue pressure often 
attendant on screw feed alone and, in addition, ensuring 
vibrationless cutting. Accurate setting is secured by 
the micrometer handwheel in front of the machine, the 
large diameter of which provides widely-spaced gradua- 
tions. On batch production, considerable time is 
saved by the automatic advance and retarding motion 
to the -in mechanism. The wheel automatically 
advances rapidly towards the work which, at a pre- 
determined point, commences to rotate while the 
wheel feeds slowly into it to the depth of cut required. 
When the work reaches the stop position the wheel is 
withdrawn, the work being reversed to the correct 
starting position for the next piece. 

The headstock and tailstock are supported on a 
cylindrical slideway, along which both can be traversed 
to suit different lengths of work. They are simple 
in construction and can be interchanged as regards 
position, A variety of work can be carried out with 
this arrangement; for example, the usual difficulty 
with screwed work having a shoulder in which no 
undercutting is permissible is removed. In such cases, 
the thread has to be ground right up to the shoulder, 
which hitherto has involved continuous redressing of 
the wheel, apart from the fact that the re-touching of 
| the work has made such thread grinding uneconemical. 
|'This disadvantage, it is stated, has been entirely 
| eliminated in the new machine. The headstock drive 
|is through a telescopic shaft and the positions of the 

and tailstock are then immaterial. The 
shaft is not driven directly by the motor, but through 
a constant-speed hydraulic pump, which serves as a 
hydraulic motor. Interposed between this latter and 
the pump are a gearbox and a differential gear driven 
by a small electric motor, these elements providing a 
wide range of work s . The reversal of the direc- 
tion of rotation of the work is effected by electrical 
control of the differential, and can only be done when 
the wheel is clear of the work. In order to save time, 
the speed in reverse is higher than the forward work 
speed at all rates, and the forward cutting speed or 
| working traverse are not affected. A control connected 
with the headstock drive modifies the speed of the 
work when the machine is used for plunge cutting. 
This device slows down the speed of the work consi- 
derably while the wheel is being fed to depth, and has 
been found very useful when shouldered work is being 





The pitch of the thread being cut is linked up with 
the speed of the work, a system of change gears in 
conjunction with a lead screw being employed. The 
cylinder on which the headstock and tailstock are 
mounted tains the lead-screw nut, this nut being 
controlled by means of a sine-bar lever which permits 
adjustment within the limits of the pitch being cut. 
The motion is hydraulically controlled to avoid back- 
lash and to facilitate the manufacture of lead screws 
and nuts. Oil is fed under pressure against the screw 
and thus a smooth motion controlled from one flank 
only of the lead screw is maintained. To facilitate 
the setting of prepared work, a micrometer adjustment 
is fitted to the screw. This adjustment is also used to 
correct thread forms and effective diameters and allows 
very accurate corrections to be made —_ and rapidly. 
The tailstock has a spring-loaded and hydraulically- 
actuated poppet which is withdrawn or advanced to 
the work by a hand lever. A separate spindle, operated 
from the main drive, is fitted to the tailstock and this, 
in conjunction with a series of cams, permits relieved 
work to be variation in the amount of relief 
being obtained by a simple system of levers and rollers, 
the fulcrums of which are adjustable. The electric 
motors and the cutting-lubricant pump are mounted 
on inserts for damping vibration. The controls are 
push-button actuated and are all within easy reach 
of the operator. The contactors are mounted in the 
base of the machine on a swinging bracket, which 
enables easy access to any part to be obtained. 











UntrTep States Coal Propucrion.—During the week 
ending February 1, collieries\in the United States pro- 
duced an average of 1,692,000 tons of bituminous coal a 
day, compared with 1,656,000 tons in the preceding 
week, and 1,700,000 tons in the corresponding week of 
1940. 
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Loughborough ; Frederick Edward L. Banister, Don- 
caster; Herbert Anderton 8. Beasley, London, W.5; 
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| PERSONAL. 


Messrs. WHITTAKER Eis, Liwirep, public-works 
contractors, 54, Victoria-street, London, 8.W.1, inform 
us that Mr. PAUL H. MANGIN has been appointed manag- 
ing director, in succession to the late Mr. DonaLp W. 
ELuis, who died on September 9, 1940. 


Mr. A. G. B. Owen has been appointed managing 
director of Messrs. Rubery Owen Messier, Limited, 
Liverpool-road, Warrington, but will continue in the 
capacity of chairman. Mr. 8. SANDERS has resigned his 
directorship on account of pressure of other work. Mr. 
H. 8S. Price has relinquished the position of general 
manager, as from February 1, to take up the appointment 
of manager of the armour-plate department of the firm’s 
associated company, Messrs. Rubery Owen and Company, 
Limited, Darlaston, South Staffs, and has accordingly 
resigned from the board of Messrs. Rubery Owen Messier. 
He has been succeeded by Mr. Lesitig RUMLEY, who 
has hitherto occupied the position Mr. Price is now 


The office of the LvsTrrurion OF PROFESSIONAL CIVIL 
Servants has been transferred from 20, Cedar-road, 
Sutton, Surrey, to 2, Park-town, Oxford. 

Messrs. Macuiwe Smor Equirmenr, Loren, have 
removed their offices from 124, Victoria-street, to Alling- 
ton House, 136-142, Victoria«treet, London, 8.W.1. 
The telephone number, ViCtoria 5426, remains un- 


E 


i 


Messrs. SreciaLtom, Loarep, Friern Park, North 
Finchley, N.12, inform us that Mr. R. E. Scorr has been 
manager of their sales (aero) division; Mr. 

E. 8. Bau2y, manager of their sales (equipment) division ; 
and Mr. R. W. Lea of their sales (replacement) division. 
Mra. J. C. Tonxus, M.Inst.M.M., has resigned his 
position as general manager of the Sociedad Minera 
and is now acting as consulting 
} with headquarters in Buenos 


| 


@ director of Messrs. A. J. 
Gupwell, Limited, Birmingham, has been appointed 
road-transport assistant tothe Director of Food Transport, 


H. B. Sanwxey and Mr. E. C. Lysacur have 
Messrs. Guest, Keen and 
Works, Smethwick, near 


B.Sc., A.M.Inst.C.E., maintenance 
Corporation Transport 


. Pulfrey has ‘been pebetated 
Hull Corporation Transport 





We are informed that Mr. H. C. Beck has been 
| appointed personal assistant to the chief electrical 
engineer, Southern Railway, and that Mr. J. L. HARRING- 
| TON, divisional marine manager (Dover and Folkestone), 
bas been made general assistant to the general manager. 


Mr. G. G. Jopsins, chairman of the State Electricity 
Commission of Victoria, Australia, has been re-appointed 


formerly Vice-Chairman of the 
Lendon Passenger Transport Board, who resigned from 
the position of Director-General of the Ministry of 
Information last December, has been appointed, by the 
ef Transport, to investigate and report on the 
carriage of traffic on canals and inland waterways. We 
refer to this appointment on page 153 of this issue. 


Mr. C. Barrrvneron and Mr. P. J. R. Tapp have 
joined the Ministry of Transport as chief road-haulage . 
officers. 

The Minister of Works and Buildings has appointed 
Mr. Pavut GriBert director of building programmes ; 
Mr. R. G. Cromwext director of roofing; and Mr. 
Guratac Wiso0n, B.Sc., A.M.Inst.C.E., director of 
constructional design, in the Building Priority Depart- 
ment. Further, Mr. W. HENDERSON CLELAND, M.C., 
has been appointed commercial adviser; Mr. GEORGE 
Gee assistant director in charge of brick stocks; and 
Mr. E. H. Patmer, F.S.I., deputy director of bricks 
(London). Other deputy directors of bricks are: 
Mr. L. W. Hutson (Scotland); Mr. Spencer SILcock 
(North-Eastern Area and North Wales); Mr. A. J. 
Pururrs (Central Midlands); Mr. 0. Catriin (South- 
Western Area and South Wales) ; and Mr. W. E. Watson 
(South-Eastern Area). 


WMiniet 











PaNAMA-CANAL TRAFFIC.—During the twelve months 
ending November 30, 1940, 5,135 ships, carrying 
26,779,149 tons of cargo, passed through the Panama 
Canal. The corresponding totals for the preceding twelve 
months were 5,948 vessels and 29,094,579 tons of cargo. 
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NOTES FROM THE SOUTH-WEST. 
CarpDiFrF, Wednesday. 

The Welsh Coal Trade.—Efforts are being made in the 
district to increase the share of the inland coal trade of 
the country available to South Wales. This action 
follows on the recent reduction in the congestion on the 
railways. The Secretary for Mines has announced that, 
in co-operation with the Ministry of Transport, he was 
giving constant attention to the problem of ensuring 
adequate supplies of railway wagons for the coalfields. 
Action already taken included the clearance of a large 
number of wagons standing under load at the docks in 
South Wales, and arrangements for the freer movement 
of other loaded wagons from that area. In an effort 
to foster the use of Welsh coals for domestic purposes in 
the south of England, the Welsh Control Board has 
sent demonstrators to that part of the country to show 
householders that Welsh coals were as good as, if not 
better than, the ordinary English domestic coal. There 
was a sustained request from home industrial users for 
the high-volatile bituminous coals which, as a result of 
recent heavy sales, were extremely scarce for a long 
time to come. Dry steams maintained their recent 
improvement, but overseas business remained at a low 
level. Best large sorts were still active, but the scarcity 
of the popular sized kinds remained acute. Stems for 
bituminous smalls were difficult to secure for a long time 
ahead, but dry smalls remained dull. Cokes were busy 
and strong, but patent fuel was slow. 

The Iron and Steel Trade.— Activities were maintained 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. As a result of the 
Gover it’s decisi to restrict outputs of tin-plates 
by 25 per cent., the Joint Industrial Council has had to 
consider the problem of excess labour at the works. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.— Although the war effort of the indus- 
tries in this district is continuing without abatement, 
there is a tendency for commercial orders to become 
more numerous, particularly on export account, and the 
local works are endeavouring to supply the needs of 
ce reial cust Sheffield, in fact, is doing a 
bigger export trade than was the case six months ago. 
Judging by the number of inquiries in circulation, there 
is every prospect of further improvement during the 
coming months. Increases in output are reported by 
makers of raw and semi-finished materials. Most of the | 
large works have an accumulation of orders, and plant is 
operating at full capacity. Repair work has had to be 
postponed, and at some works, furnace overhaul will not 
take place until the Easter holidays. Supplies of pig- 
iron and hematite have been maintained at a satisfactory 
level. Rolling mills, forges, and slab and billet mills 
are operating at high pressure, and foundries are actively 
employed. More plant is being put down by makers of 
steelworks and ironworks machinery and related equip- 
ment. Among the lines in demand are rolling mills, 
hydraulic presses, clay-working and grinding machinery, 
and rolis and auxiliary plant for the steel and non- 
ferrous trades. Drop stampings and hollow forgings are 
in demand, and Sheffield works specialising in the pro- 
duction of dredging equipment, steel balls, refining, 
screening and washing plant for gold and silver mines, 
are maintaining their outputs at recent levels. The 
production of special steels is at a maximum. Stainless 
steel is in strong demand for the manufacture of various 
products, notably for refrigerating machinery, dairy 
equipment, and pumping plant. 

South Yorkshire Coal Trade.—All classes of fuel are 
moving more freely. Industrial concerns are consuming 
increased tonnages of steams, smalls and slacks, and 
power stations are also large purchasers. The house coal 
market is more active, larger supplies being available. 
Foundry and furnace cokes are steady. 











PRODUCER GAS FOR INDUSTRIAL PURPOSES.—A leaflet 
containing notes on the operation of small gas producers, 
for providing an alternative industrial fuel to town gas 
in an emergency, has recently been issued by Messrs. 
Amalgamated Anthracite Collieries, Limited, Exchange 
Buildings, Swansea. It is stated that, in addition to 
using well-established designs of stationary gas producers, 
transport types are now being considered and in some 
cases have already been tried. Transport producers, 
however, have a very small gasification zone, so that fuel 
size, type and quality are of importance. In addition to 
discussing the constructional details of producers and 
the relative merits of dry and wet blast, the advantage 
of a specially-prepared solid fuel, Progasite, are set 
forth. A footmote to the leaflet states that technical 
advice on any problem connected with the operation of 
producers may be obtained on application to the Technical 
Service Department of Messrs. Amalgamated Anthracite 
Collieries, at the address given above. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation.—The heavy outputs of fron and steel 
and imports of overseas products are passing promptly 
into use. Producers of nearly all commodities are fully 
sold over the delivery allocation period, which terminates 
at the end of next month. So far deliveries have kept 
pace with the expanding needs. 


further, and the supply of Cleveland pig contributes but 
little to the requirements of the North Coast foun- 
ders. There seems no likelihood of an 

of a regular make of-local brands. 
deliveries of Midland pig, however, are 
requirements and, for specially specified 
quate quantities of certain qualities of iron 
from Scotland and other producing areas. 
prices of Cleveland pig are ruled by No. 3 
delivered within the Tees-side zone. 


quotations remain at 
at 138s. 6d., delivered to North 

Basic Iron.—There is still no basic iron on sale, 
the output continues to be slightly in excess of the 
requirements of the producers’ steelmaking departments. 
Stocks are only small and makers are anxious to increase 


meantime, they are making as extensive use as possible 
of native ironstone. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, but there is little pressure to sell. Holders 
have well filled order books and local users are exten- 
sively covered. Under such conditions, business is quiet. 
Fixed prices are based on good medium qualities at 
358. 6d. f.ox. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel deliveries are keeping the re-rolling mills working 
at full capacity. Manufactured-iron firms are extensively 
sold and are very busily employed. In the steel industry, 
the reduced requirements of material for civil engineering 
work have permitted makers to concentrate on the 
heavy demand for shipbuilding requisites. There is 
strong demand for ship and tank plates, and for black 
and galvanised sheets, while the call for railway material 
is still considerable. Soft steel billets are quoted at 
121. 5s. ; hard billets at 131. 12s. 6d.; joists and sections 
at 151. 8s.; heavy plates at 161. 3s.; and heavy rails at 
141. 108. 6d. 

Scrap.—The scrap market is active. Heavy grades of 
iron and steel are in brisk demand and buyers of other 
descriptions of material are prepared to place substantial 
forward orders. 








QUEENSLAND Main RoOaps COMMISSION.—We learn 
from The Commonwealth Engineer that since the Main 
Roads Commission of Queensland, Australia, was formed 
20 years ago, the revenue has expanded from 3,9401 
in the year 1920-21 to over 3,000,000. in the last financial 
year. The roads controlled by the Commission aggregate 
16,038 miles and the total length of road constructed up 
till June 30, 1940, was 6,208 miles. The total length 
of the bridges built by the Commission is 96,510 ft. 

8.LF. WELDING Propvucts.—The current issue of the 
practical little booklet published periodically by Messrs. 
Suffolk Iron Foundry (1920), Limited, Stowmarket, and 
entitled Sif-Tips, contains, amongst other information 
of use and interest to welders, an account of the employ- 
ment of the welding material ‘* Sifbronze,”’ in connection 
with the brazing of Ardoloy tips to tool shanks. Hitherto, 
this operation has presented difficulties owing to the 
difference of the coefficients of expansion of the tip and 
shank, and though the insertion of a thin strip of steel 
having a very low coefficient of expansion between the 
tip and shank is beneficial, a source of weakness might 
arise if the brazing material fails to flow freely and uni- | 
formly between the surfaces of the joint. The use of 
“ Sifbronze,”’ with a suitable flux and in connection 
with a finely corrugated strip of special steel, sold under‘ 
the trade name “ Corrufoil,”’ by Messrs. Alfred Herbert, 
Limited, Coventry, has proved under tests, including 
heavy intermittent cutting, to result in a joint which 
is unbreakable under all normal conditions. A full 
account of the precise procedure followed is given in the 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








Lifeboat Institution,” by Lt.-Col. P. H. Johnson. 

Juntorn Iwstrrvorion or Enoineers.—Saturday, 
February 22, 1.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. « 


“ The Fatigue of Metals,” by Mr. W. E. Bardgett. 
Royrat Society oF Arts.—Wednesday, February 26, 


INSTITUTION OF PRODUCTION ENGINEERS.—Friday, 
February 28, 2.15 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘“‘ Labour Under War 
Conditions,”” by Mr. B. C. Jenkins. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The local works are all operating 
at full capacity as the demands of consumers are mostly 
ofan urgent nature. The shipyards are all fully employed 
and as all other users of steel material are busy, the 
demands being made on the makers of sheets are increas- 
ing. Black and galvanised sheets, boiler plates, sectional 
material, etc., are all in steady demand. Raw materials 
are available in large quantities and have been accumu- 
lated at different points to be drawn on as required. The 
following are the current quotations :—Boiler plates, 
171. 12s. 6d. per ton; ship plates, 16/. 3s. per ton; sec- 
tions, 151. 8s. per ton; mediumi plates, } in. and thicker, 
rolled in sheet mills, 211. 15s. per ton; black-steel sheets, 
No. 24 gauge, 221. 15s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—The West of Scotland malleable- 
iron makers are actively employed and as there has been 
an increase in the amount of wrought-iron scrap coming 
to hand, the output ef bar iron is growing. Bar iron is 
being used as a substitute for steel wherever possible, with 
the result that the demand has increased considerably. 
The re-rollers of steel bars are still busy and consumers 
are pressing for deliveries. The supply of semies is very 
satisfactory and ample stocks are now held. The 
current prices are as follows :—Crown bars, 151, 12s. 6d. 
per ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 17s. 6d. per ton; and re-rolled steel bars, 171. ise. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—No change has to be recorded 
in the state of the Scottish pig-iron trade and all furnaces 
in blast are operating at full capacity. Deliveries of 
hematite and basic iron to the steelworks are on a heavy 
seale, and any request for hematite for other purposes 
is carefully scrutinised. Good stocks of raw materials 
are now available. The following are to-day’s market 
quotations :—Hematite, 61. 18s. 6d. per ton, and basic 
tron, 61. 0s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No, 3, 61. 3s, 





booklet referred to above. 


per ton, both on trucks at makers’ yards, 
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CARBIDE-TIPPED CUTTING TOOLS. 


(For Description, see page 145.) 





EXAMINATIONS OF THE NORTH OF 
ENGLAND INSTITUTE OF MINING 
AND MECHANICAL ENGINEERS. 


Tue examinations for certificated studentships in 
mining and mechanical engineering, organised by the 
North of England Institute of Mining and Mechanical 
Engineers, are to take place on Thursday, April 17. 
Mr. 8. Walton-Brown, the chairman of the Board of 
Examinations of the Institute, points out that, at 
the present time, there are no statutory examinations 
for mechanical engineers or for the grade of overman in 
mining, and the Institute examinations for certificated 
studentships are intended to be the equivalent of such 
examinations. While the main object of the Institute 
is to assist the training and development of young 
men for the mining industry, there is no age limit 
for applicants. Moreover, there is no entrance fee 
and the examination is open to all suitable applicants, 
whether they be members of the Institute or not. 
Success in the examination may entitle applicants to 
an award in the form of the remission of future sub- 
scriptions to the Institute to the extent of 6l. 6s. 

All candidates fer the examinations must present 
three testimonials as to sobriety and character, a 
certificate of proficiency in “ First Aid,” and an 
approved certificate in non-vocational subjects (if 
any). In addition, mechanical-engineering applicants 
must present a certificate of experience covering at least 
two years; and mining applicants, a fireman’s certi- 
ficate and a certificate of underground experience 
of at least two years’ duration. A candidate who 
holds a University degree or diploma must submit it 
forinspection. Pamphlets have been prepared in which 
are set out detailed particulars regarding the objects 
of the examinations, the rules to be observed and 
instructions and advice te intending candidates. These, 
together with application forms, may be obtained from 
the honorary secretary, North of England Institute of 
Mining and Mechanical Enginevrs Board of Examina- 
tions, Neville Hall, Newcastle-upon-Tyne, 1. Candi- 
dates should note that all applications for the forth- 
coming examinations must be received by the honorary 


secretary, at the above address, not later than Tuesday, 
March 18. 





Fic. 8. Macurstne Lance Carpon-Sreet Foreres. 





THE NATIONAL SMOKE ABATE- 
MENT SOCIETY. 


Tae llth annual report of the National ante | 


Abatement Society shows that, while the activities of 
the Society have been curtailed in some directions | 
since the outbreak of hostilities, it has by no means | 
become dormant. Up to the outbreak of war, the | 
Society had succeeded in enlisting the interest and aid | 
of certain Government departments and that of many | 
local authorities in its aims and work, but the pre- 
occupation of the majority of these bodies with graver 
tasks has left the Society alone in its efforts. It is 
endeavouring, however, to keep in touch with all 
related interests and developments, both here and 
overseas, and to prepare for the reconstruction that will 
follow the end of hostilities. 

The earlier days of the war saw the virtual closing 
of the Society’s premises and the dispersal of the 
staff, full-time work has now been resumed in tem- 
porary headquarters at Woodborough, Nottingham. 
It has proved difficult to render effective any campaign 
against industrial smoke, even on the grounds of fuel 
economy, in the present circumstances. It was found 
necessary to suspend publication of the quarterly 
magazine Smokeless Air, but this has been to 
some extent by a small bulletin, of which two issues 
have already appeared. A statement in pamphlet 
form, entitled Smoke Abatement in Wartime, has also 
been published. Many of the normal minor activities 
of the Society have been necessarily curtailed, but 
inquiries and requests for information or advice con- 
tinue to a limited extent. The Society has been 
co-operating with the Mines Department in its cam- 
paign for economy in the domestic use of fuel, and is 
represented upon an advisory committee of the depart- 
ment and co-operating organisations. Nearly 50 
members have agreed to act as lecturers for this 
campaign at meetings arranged through the Ministry 
of Information. Contacts are maintained with organisa- 
tions and individuals in the United States, this being 
the only country in which normal smoke abatement 
work now continues. A statement of accounts for the 
year ending June 30, 1940, terminates the report. The 
income for this year was 1,098/., as against 1,4401. for 








Fig.10. 


Fig.9. 










Fie. 13. Groovine Saw ror Harpwoop. 


1939, but as expenditure was also less there was a 
balance of 212/. The reserve funds have not yet been 
drawn upon and every effort will be made to keep them 
intact in readiness for the increased expenditure anti- 
cipated to cover post-war work. 








Coorers Hitt WaR MEMORIAL PRIZE AND MEDAL.— 
The triennial award of the Coopers Hill War Memorial 
Prize and Medal, which fell in 1940 to the Institution of 
Electrical Engineers, has been made by the Council to 
Mr. John Samuel Forrest, M.A., B.Sc., for his paper on 
“The Characteristics and Performance in Service of 
High-Voltage Porcelain Insulators.” 





Orrer TO PuRCHASE Brass INGots.—The Ministry of 
Supply announces that the Non-Ferrous Metals Control 
is prepared to buy brass ingots of a defined analysis at 
351. per ton, f.o.r., at makers’ works. This offer is made 
in order to create a market for the disposal of heavy brass 
and other forms of lower-grade brass scrap, and the analy- 
sis of the brass ingots has been drawn up accordingly. 
The copper content 1s allowed to vary from 62 per cent. to 
65 per cent., and reasonable latitude is given for tin, 
lead, iron and other elements. The weight of each 
ingot must be not less than 14 Ib. or more than 28 Ib. 
The maker’s name or trade mark and a batch, or melt, 
number must be stamped or cast on each ingot. After 

pt for purch by the Control, the manu- 
facturer will be required to stamp each ingot with the 
letters “N.C.B.” All inquiries regarding the scheme 





should be addressed to the Joint Controllers, Non-Ferrous 
Metals, Grand Hotel, Rugby. 
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SCIENCE IN NATIONAL 
AFFAIRS. 


A very few nations in the history of the world, 
the principal of which is Germany, have glorified 
war as the highest aim of a race that wishes to 
remain virile ; but to the vast majority of humanity, 
and certainly to those whose vision extends beyond 
their immediate time and surroundings, war must 
remain, at best, a demonstration of failure to achieve 
ends which, praiseworthy or not, might have been 
attained by other and less wasteful means. Inevit- 
ably, therefore, the onset of a war offers irresistible 
opportunities, especially to those who are not 
notably gifted with balanced judgment, to attempt 
to blame some particular class or group of individuals, 
either for lack of perception in foreseeing the trend 
of events and taking steps to counter it, or for 
actively inducing such a trend by providing the 
means to follow it. Even before the outbreak of 
the present conflict, there was discernible a tendency 
to blame scientists, as a body, both for making 
modern war possible by their researches, and for 
failing to prevent it, by not taking a more active 
part in the general direction of public affairs, so as 
to ensure (how, is never very clearly explained) 
that the forces which they render available shall 
not be misapplied. 

As the war has progressed, the tune has under- 
gone certain modifications, but the burden of the 
song has remained substantially the same. On the 
one hand, there has been the demand that the 
Government should avail itself more fully of the 
resources of science, in order to counteract the evil 
projects of the much-publicised and usually over- 
rated science of Germany; and, on the other, the 
highly vocal, though seldom constructive, insistence 
of a small minority that, in the future, scientists 
must be (a) restrained from setting the world by 





open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 


the ears with their discoveries of new devilments, 
and (b) must be given a free hand to “ scientise ” 
almost every branch of human activity. The one 
factor common to nearly all of these protestations 


nature of this vague but all-pervading “ science ” 
and the functions, aims and capabilities of that hard- 
worked and not over-paid class who are lumped 
together as “scientists.” The enlightenment of 
this ignorance, more particularly among the nation’s 
elected legislators, is one of the main purposes of 
the Parliamentary and Scientific Committee of the 
House of Commons. In general, the members of the 
Committee are probably better informed than the 
majority of their constituents on the nature, potenti- 
alities and limitations of science and scientists, but 
it is probable that even they acquired a new insight 
into the place of science in natiorlal and inter- 
national affairs from the address delivered by 
Dr. A. V. Hill, M.P., on January 28, at the annual 
general meeting of the Committee. 

It is mere self-deception, said Dr. Hill, to assume 
that scientific eminence, the scientific habit of mind, 
or even scientific notoriety, give any special virtue 
to the opinions of scientists on more ordinary 
topics; but it is a fact that the nature of their 
occupation makes them particularly international 
in their outlook. The community of scientific 
people throughout the world has been long convinced 
of the necessity of international collaboration and 
has practised it for centuries ; in no other profession 
or craft is there so general an understanding or 
appreciation of fellow workers in all parts of the 
world. The important point, however, is that the 
co-operation thus induced has not been inspired by 
mere idealism, but by the realisation that this is 
“the obvious and necessary basis of any system 
that is to work.” As examples of successful co- 
operation, which it must be a primary aim of post- 
war science to restore, Dr. Hill mentioned the 
International Bureau of Weights and Measures (the 
first of the kind, established in 1873), and the 
International Geodetic and Seismological Associa- 
tions. The International Association of Academies, 
of which much was hoped, did not survive the 
outbreak of war in 1914; although the British 
Academy, incorporated by Royal Charter in 1902 
in order that Great Britain might be appropriately 
represented, is still in existence. 

In this connection, Dr. Hill made an interesting 
suggestion, which might conceivably lead to a wider 
field of activity for the British Academy—the 
functions of which, it must be admitted, are not 
exactly common knowledge in the country that 
it was formed to represent in the sphere of scientific 
and humanistic learning. He observed that the 
Royal Society had always enjoyed close relations 
with the Government of the day, and had been 
consulted on very many occasions. The most 
recent duty assigned to it was that of advising the 
War Cabinet on scientific matters, through the 
Scientific Advisory Committee, of which the 
President and secretaries of the Royal Society are 
members. The appointment and personnel of this 
Committee were the subject of a leading article in 
ENGINEERING at the time,* wherein the view was 
expressed that it would be premature to assume, 
because the appointment of the Committee was a 
war measure, that its influence would be limited to 
affairs arising out of .the war. Dr. Hill looked 
forward, likewise, to a continuance of this advisory 
function after the war, and suggested that some 
similar provision might be made, and made now, 
for the complementary literary, historical and philo- 
sophical studies which the British Academy repre- 
sented. 

In certain countries, however, it has been almost 
impossible, for a number of years, to hold scientific 
congresses without pressure being applied to use 
these occasions as opportunities for political propa- 
ganda; whereas it is essential, if the desired results 
are to be attained, that they should be independent 
of state control even though they may enjoy a 
considerable measure of official support. The best 
assurance of the continued integrity of science 
in this country, Dr. Hill emphasised, lay in the main- 
tenance of strong independent scientific bodies ; 
and, in the interests of international scientific 
relations, it was desirable that all possible influence 
should be brought to bear, to ensure a similar 
independence for scientific institutions in other 
countries. In striving to this end, in his view, British 
science would be well advised to enlist, as fully as 
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possible, the help and advice of American scientific 


institutions, 

The problem of ensuring that science should 
maintain its spiritual integrity, Dr. Hill proceeded, 
required that attention should be given to five 
possible dangers that must be guarded against, 
more especially in its closer association with govern- 
mental affairs. Firstly, there was the risk that 
stagnation might develop in any scientific depart- 
ment which, by reason of the nature of its work, was 
cut off from outside criticism or ideas; “the 
reduction of science to official routine,” to quote his 
own words, “can be a real menace.” Associated 
with this possibility was the danger that science 
might be “ planned by administrators in offices 
instead of by young men with their sleeves rolled 
up, in laboratories or workshops.” Thirdly, there 
was the disadvantage of separating ing from 
research, with the loss of the inspiration afforded 
to the younger generation of embryo scientists by 
seeing discovery going on in the places where they 
were taught. Fourthly, there was the decrease in 
the influence and prestige of the independent scien- 
tifie bodies which linked together the activities of 
groups which otherwise might be isolated. Finally, 
there was the danger that, as science came to depend 
more and more upon State financial aid—a develop- 
ment which appeared to be unavoidable in a com- 
munity impoverished by two world wars in so short 
a time—there might. be demands that research 
should be devoted primarily to objects which the 
politician or the civil servant regarded for the 
moment as being of national importance. 

The first of these dangers is already considerably 
in evidence, and is not lessened by the embargo 
' which prohibits civil servants from taking part, 
as individuals, in the discussions of technical and 
scientific institutions. The object of the prohibition 
is logical enough : it is clearly undesirable that the 
personal opinions of subordinate officials should be 
wrongly understood to represent the views of the 
departments in which they happen to be employed. 
There are many cases, however, in which no such 
risk is likely, and in which the individuals concerned 
could make valuable contributions, without detri- 
ment to the public interest, if they were at liberty 
todo se. Itis difficult, however, as Dr. Hill pointed 
out, for scientists in official positions not to become 
officials rather than working scientists. 

Dr. Hill’s proposed safeguard against this tendency 
is fundamental in character, and would probably 
prove a wholesome corrective to the other dangers 
which he postulated. His suggestion is, firstly, to 
introduce into each department or organisation a 
scientific advisory council, generally similar to that 
now established in connection with the Ministry of 
Supply. It should consist, in part, of independent 
scientific men, chosen for their special knowledge 
and the extent of their contacts with the scientific 
community ; and in part, also, of official scientific 
representatives of the department directly concerned 
and of other departments, liaison with which would 
be beneficial. Secondly—and this is the more 
radical innovation—arrangements should be made, 
in ordinary times, for a regular interchange of 
personnel between the Government research estab- 
lishments and the universities, and other independent 
institutions, where research is carried on. 

The difficulties in establishing such a scheme should 
be no greater than those involved, say, in seconding 
officers of the Navy or Army for diplomatic duties 
overseas, or for service with foreign Powers which 
desire to remodel their practice on that of the 
British armed Forces. The first need, as Dr. Hill 
indicated, is for a common pension scheme—not an 
impossible ideal ; granted that much, many of the 
other difficulties would be found to diminish greatly. 
The advantages would be material ; in particular, 
it would be possible to bring to bear upon official 
problems the very best brains available, whereas, 
under present conditions, the better men are often 
deterred from applying for official appointments 
by their dislike of the official atmosphere in which 
they would have to work. There is the further 
point, though Dr. Hill did not stress it, that the 
periodical impact of these fresher intellects upon 
the departments themselves might dispel the too- 
prevalent view that scientists are merely superior 
technicians. 
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THE CONTROL OF THE 
DOMESTIC ELECTRIC LOAD. 


Amone the outstanding features of the British | 
electricity-supply industry during the period between 
the two wars was the increase in the amount of 
energy for domestic . This is shown by 
the fact that, while in 1920-21 the total consumption 
of energy supplied from public undertakings was 


to additional space heating. Moreover, throughout 
a considerable portion of the colder day this incre- 
mental load was higher than the total load a week 
before. Taking into account the fact that a certain 
amount of space-heating load also existed on the 
warmer day, it appears quite probable that over 
half the maximum demand on the undertaking was 
produced by electric space heating. Incidentally, 
this cold snap increased the total load on the grid 
system from 5,815,000 kW on December 14 to 





6,714,000 kW on December 21. Very much the 
| same thing occurred in the early part of 1940, when 
the total consumption had risen to 19,262,758,697 | a number of undertakings reported that the loads 
kWh, of which 7,348,501,821, or 38 per cent., came | in their residential districts had risen to three times 
under this heading. Not only, therefore, had | the normal winter demand. Failures due to over- 
domestic consumption risen by 1,262 per cent. in less | loading were experienced in numerous cases, and, 
than 20 years, but its relative importance in the |in order to cope with the increase in demand, the 
total output had also largely increased. For this | whole grid system had to be stressed almost to the 
state of affairs there are many reasons, among which limit of its capacity. 
may be mentioned the activities of the Electrical | These conditions, the importance of which should 
Development Association, the improvement in tke | be realised, though it need not be exaggerated, form 
equipment available, and the attractive tariffs| the basis of an interesting suggestion which is put 
offered. | forward by Mr. P. Schiller in a paper that has 
Nevertheless, this development has had its | been presented for discussion by the Institution of 
embarrassing side; for, though the greater part) Electrical Engineers. This consists in equipping 
of the domestic demand is made up of the cooker! each consumer's installation with a device so 
and water-heating loads, there has also arisen a| arranged that, if the aggregate loading of the 
large radiator load. The effect of this triple develop- appliances in circuit exceeds a predetermined 
ment may be illustrated by considering the nature limit, they are periodically disconnected and recon- 
of the load that each class of equipment provides | nected in a cycle of such ratio of “on” to “ off” 
on the system curve. The electric cooking load now | periods as will prevent the resultant mean load 
tends to cause a pronounced peak about mid-day, | from exceeding the instantaneous-demand limit. 
with subsidiary peaks at breakfast time and in| During periods of partial restriction, a certain 
the early evening. In industrial districts, the result | limited amount of power is put at the disposal 
is that the system peak has moved from the after- of the consumer, which he is to use for ener- 
noon of a winter’s day to breAkfast time, while in | gising restricted appliances as he thinks fit. For 
areas where the domestic load predominates it | instance, if his demand during a week-day morning 
occurs on Sunday at mid-day. | is limited to 1 kW, he may use it for space or for 
The characteristics of the water-heating load are | water-heating, but not for both. On the other 
more complex. In general, however, a major pro- | hand, during periods of maximum restriction the 
portion of the demand due to this cause occurs in | demand may be limited to zero. 
the morning and it tends to overlap the cooking; The idea may be further elucidated by a typical 
load at mid-day. On the other hand, most of the | example. If the control is operated with a view 
water-heating installations in this country operate | to utilising the off-peak area of a typical system- 
on the storage principle, so that they also provide a| load curve on which the peak occurs at, say, 
desirable off-peak load. Moreover, in the cases of | 4.30 p.m., restriction would be applied shortly 
both the cooking and water-heating loads, the before 8 a.m., a limit of 1 kW being available: 
demand is, to a large extent, predictable, and the | for energising water and space-heating appliances 
loads are continuous all the year round. The/| between that hour and noon. This would be 
principal problem is, in fact, how to extend the use | followed by a period of de-restriction lasting until 
of these two classes of equipment so as to take | about 1.45 p.m., after which restriction would again 
advantage of the diversity they provide. | be applied and would reach its maximum at the 
This picture is satisfactory compared with that | moment of the system peak about 4.30 p.m. Full 
of the domestic thermal load. The use of radiators | de-restriction would be restored at about 8 p.m. 
is confined to a portion of the year only and is| At any time the consumer could use the power 
naturally heaviest during a season already burdened available as he wished. The arrangements could be 
with lighting peaks. Radiators are convenient and | made as flexible as might be desired, and no great 
rapid in action, and, therefore, are often employed | modification of existing tariff systems would be 
for heating bedrooms in the morning and at night. necessary. Such a system of control might pave 
Unfortunately, when they are employed in this the way to the abolition of the unit charge by 
way in the morning their demand, to some extent, | Tendering it possible to utilise a fixed charge alone. 
overlaps the cooking demand. On the other hand, | Students of the subject will realise that the 
at night they are like the water-heating load, | switching arrangement advocated by Mr. Schiller 
entirely “ off-peak,” and to that extent are desirable. | is not new in principle. In a much less elaborate 
In living rooms, radiators find their principal appli- | form it was in use at Southend-on-Sea many years 
cation during the months preceding and following| ago and something of the same sort has been 
the coldest season, when the system load is not | su at various times by Wilkinson and 
extremely heavy. Many radiators are then em-| Hallowell. The question is whether the problem is 
ployed instead of coal fires in the morning, so | as insistent as Mr. Schiller would have us believe, 
that, again, they overlap the morning peak. During | and if it is, whether this is the best way of dealing 
with it. Undoubtedly, the increase in the radiator 


3,512,344,341 kWh, of which 582,185,929 kWh, or 
16 per cent., was for domestic purposes, in 1937-38 





fires at other periods of the day and their demand is, 
therefore, superimposed on the peaks due to other 
types of load; and to that extent they are unde- 
sirable. 

The potential effect of these conditions on the 
fortunes of a supply undertaking may be illustrated 
by referring to events at Wimbledon, a 
antly domestic area, in December, 1938. On the 
14th of that month, a normal winter’s day, the 
system peak, which occurred about 6 p.m., was some 
22,000 kW. On the 2Ist of the same month, when 
a cold snap was in progress, the time of the peak 
had shifted to 8 a.m., and its value rose to about 
38,000 kW, an increase of roughly 80 per cent. 
While it may be granted that the demand for 
cooking and water heating is relatively higher 
during a period of exceptional cold, there can be 





no doubt that the bulk of the difference was due 





cold spells they are used, in addition, to supplement 


| load has given rise to difficulties in certain areas. 
In others, probably, the effect has been less grave. 
Apparently, however, it would only become a serious 
difficulty if the proportion of power to domestic load 
universally changed materially from what it is 
to-day. 

The argument that is likely to be raised against 
Mr. Schiller’s suggestion is that, willy-nilly, it 
imposes restrictions on the consumer at a time 
when the efforts of every progressive under- 
taking are directed to making him more elec- 
trically minded. It would, therefore, seem that if 
the heating load is really so grave a disadvantage, 
means should be sought to remove its bad qualities 
by the use of newer methods and that only those 
who continue to use it in an “ unreasonable ” 
manner should be discouraged in the way which 
Mr. Schiller suggests. 
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NOTES. 


Canats ry War TIME. 

Atmost a year ago Mr. George Cadbury called 
attention to the strain which was being imposed 
on coastwise sea transport by enemy action, and 
pointed out that, as a result, large quantities of coal, 
formerly carried by sea between the North-East 
Coast ports and London, had to be borne by an 
already heavily-loaded railway system. He sug- 
gested that use should be made of all possible 
forms of transport and, in particular, argued 
that the possibilities of the canals were being 
neglected; a point which was also made about 
the same time by Mr. E. J. Woolley, the chairman 
of the Grand Union Canal Company. As yet, ny 
little has been done to explore the contribution whic 
the canals might make to a solution of this problem. 
At first it seemed that the Government’s attitude 
towards this matter still bordered upon indifference. 
On February 5, in answer to a question in Parlia- 
ment, the Minister of Transport could only state 
that he was considering an investigation into the 
carriage of traffic on canals, and internal waterways, 
but that, for the moment, he was not in a position 
to say more. Further questioning, however, led 
him to express the opinion that the canal system 
required tuning up; he also said that he was 
“gradually becoming barge-mind At the 
beginning of the present week it was announced that 
the Minister had appointed Mr. Frank Pick “to 
investigate and report upon the carriage of traffic on 
canals and inland waterways.’ Mr. Pick, of course, 
has had great experience with traffic problems of a 
more speedy character than those with which he will 
now have to examine, and is well known as a man of 
energy and resource. It may be, therefore, that 
something will now be done; though the greater 
use of canals in the national transport system has 
been frequently urged, subsequent action has-mot 
been noticeably effective. It is authoritatively 
stated that the larger waterways, such as the Lee 
Navigation and the Grand Union Canal, are carrying 
large volumes of traffic and could handle much more 
if their minor problems were dealt with. The 
railways are carrying a heayy burden at the present 
time, and if a proportion of the more bulky traffic, 
which cannot, be readily transferred to the roads, 
could be diverted to the canal system, the relief 
would be material. 


Tue New Factory Lientine Reev.ations. 

Many of the recommendations of the Fifth Report 
of the Departmental Committee on Lighting in 
Factories have been embodied in the new factory 
lighting regulations, which were signed on 
January 14, and which became mandatory on 
February 1. The Factories (Standards of Lighting) 
Regulations apply to factories in which persons are 
being regularly employed for more than 48 hours 
per week, or in shifts, with certain exceptions. 
Briefty, the Regulations with which factories have 
to comply are: (1) The general illumination over 
those interior parts of the factory where ns 
are regularly employed shall be not less than 6 ft.- 
candles, measured in the horizontal plane at a 
level of 3 ft. above the floor. (2) The illumination 
over all other parts of the factory over which persons 
employed pass shall, when and where a person is 
passing, be not less than 0-5 ft.-candle, measured 
at floor level. (3) The standards specified shall 
be without prejudice to the provision of any 
additienal illumination required to render the 
lighting sufficient and suitable for the nature of the 
work. (4) No glaring light source is permitted, 
and local lights must either be provided with a 
suitable shade of opaque material to prevent glare 
or the light source must be completely screened 
from the eyes of every worker employed at a 
normal working place. (5) Suitable arrangements 
shall be made to prevent discomfort or injury by 
the reflection of light from smooth or polished sur- 
faces into the eyes of the worker, and, as far as 
reasonably practicable, to prevent the formation 
of shadows which cause eyestrain or risk of accidents. 
Provision is made for the Chief Inspector of Factories 
to grant a certificate of exemption for factories or 
parts of factories if he is satisfied that any require- 
ment of the Regulations is inappropriate or not 





reasonably practicable. A schedule of exemption 
is inoluded in the Order, which is published by’ 
H.M. Stationery Office at the priceiof 1d. In antici- 
potions of these Regulations, the electrical industry 

established the National Industria] Electric Light- 
ing Service, to assist those factory managements 
and others who desire advice on the subject. The 
chairman of the Committee controlling this service is 
Sir Duncan Wilson, C.V.0., C.B.E. Inquiries 
should be addressed to the E.L.M.A. Lighting Service 
Bureau, 2, Savoy-hill, London, W.C.2, which is 
providing the secretariat. 


Emercency Reparr or Arm Rar Damaae. 


Lord Reith, the Minister of Works and Buildings, 
having been informed that a doubt has arisen about 
the ‘functions of the’ department of his Ministry 
which deals with the emergency repair of air-raid 
damage to factories and public buildings, has now 
announced that the responsibilities of Sir Peter 
Bennett, Director-General of the Emergency Ser- 
vices ‘Organisations in the Ministry of Aircraft 
Production and of his Emergency Reconstruction 
Panels, are not affected. To prevent confusion, the 
new department in the Ministry of Works and Public 
Buildings will be known as the Emergency Repair 
Department ; its Director is Major-General K. C. 
Appleyard, C.B.E. This department will procure 
and arrange the flow of materials and additional 
labour in districts where serious damage occurs, and 
will technical advice on repairs and recon- 
struction at the disposal of the local reconstruction 
panels. It will also assist as and where necessary 
in any other cognate matters. The Emergency 
Services Organisation and its local Reconstruction 
Panels will have the same responsibility as before 
for securing the rapid restoration of production in 
damaged war factories. 


BIRMINGHAM AND District DRAINAGE. 


The report of the Birmingham Tame and Rea 
District Drainage Board, for the year 1939-40, 
shows a continued increase in the number of pre- 
mises served, which has risen by nearly 10,000 to 
a total of 392,213,, The area covered by the Board’s 
° i includes, in addition to the city of 
Birmingham, the boroughs of Smethwick and Sutton 
Coldfield, and part of Oldbury, the urban district 
of Solihull, and parts of the urban districts of 
Aldridge, Bromsgrove and Meriden, and supports 
@ population estimated to number 1,261,460 in 
1939. The daily dry-weather (flow of sewage 
amounts to 47,600,000 gallons. Loans negotiated 
to March 31, 1940, totalled 2,557,9311.,. against 
which the repayments of principal amounted to 
1,792,506l., leaving 765,425/. outstanding. At the 
outbreak of the war, the Board were 
with a 135,0001. scheme of extensions at> their 
Coleshill sewage works. In accordance with the 
Defence (Finance) Regulations, 1939, and the 
Capital Issues (Exemptions) No. 3 Order, 1939, the 
consent of the Treasury was necessary to all issues 
of capital, including borrowings by way of mort- 
gage; but, in the case of the Coleshill scheme, it 
was not expected that the Board would require to 
finance the extension by the latter means, as they 
were in a position to raise the necessary funds by 
sales of land. The Minister of Health had already 
approved of the allocation of 32,471/., thus derived, 
to this purpose ; and the Ministry was approached, 
therefore, to sanction the same procedure in respect 
of further sums, totalling nearly 100,000/., available 
from the same source. The Minister approved ofthe 
Board's proposal, and, at the end of the year under 
review, two-thirds of the total amount sanctioned 
had been expended. According to the report, it is 
expected that the installation, which has been in 
partial use since December, 1939, will be in full 
operation early in 1942. The experimental work on 
the use of bacteria beds, which have been in pro- 
gress at the Minworth sewage works for several 
years, under the auspices of the Water Pollution 
Research Board of the Department of Scientific 
and Industrial Research, in conjunction with the 
Drainage Board, have been continued: and have 
established that bacteria beds, used in series with 
a periodic change in, their order, will purify at 
least 50 per cent. en eee nee 





medium than similar beds working singly. The 


estimates of expenditure for 1940-41 include 600/. 
for this plant at Minworth.' The total estimated 
expenditure for the year is 229,583/., representing 
a cost of 11s. 84d, per rated tenement, as compared 
with Ils. 11d. for 1939-40. 


Toe Payment oF Wak Risk Cras. 


The Board of Trade announce that they are 
making a fresh drive to speed up both payments 
on account and final settlement of claims under the 
commodity insurance scheme of the War Risks 
Insurance Act. Within the next few days directions 
prepared by the Board, showing how this may be 
done, are to be sent through the Board’s agents, 
namely, the insurance companies and Lloyd’s, who 
issue the policies, to the 250,000 traders in the 
country whose stocks are insured under the scheme. 
Meanwhile, the Board call attention to their readi- 
ness to facilitate prompt payments on account of 
claims where, from any cause, final assessment may 
be protracted or a trader is likely to suffer hardship 
from lack of financial means ing final assess- 
ment and settlement. Traders who have already 
sent full particulars of their claims to insurance 
companies or Lloyd’s, and who wish to obtain pay- 
ment on account, are invited to apply direct to the 
Board’s assessor dealing with the claim, Where com- 
pleted particulars of claims have not been given, a 
trader desiring payment should write to the agent 
through whom the policy was issued. No special form 
is needed, but the policy-holder should state the 
address of the premises where the loss occurred, the 
date and cause of the losa, the nature of the goods, 
the estimated amount of loss allowing for salvage. 
and the grounds of application for payment in 
advance of final settlement. 


Tue Derection or IncenpraRy Bomss. 


It may be that experience with the new Fire 
Prevention Order will show that the heavy demands 
which it makes on personnel could be reduced 
by the use of greater “ mechanisation.” If this 
be so, a memorandum on “ Fire-Detection Devices 
with Special Reference to the Detection of Incen- 
diary Bombs,’’ which has recently been prepared 
by the Advisory Committee of the Institution of 
Electrical Engimeers to the Ministry of Home 
Security, should prove of appreciable utility. This 
memorandum points out that the arrival of an 
incendiary bomb is heralded by the effect of the 
impact, by the noise of that impact, as the bomb 
strikes the roof or other obstruction, and by the 
light produced as the bomb starts to function. 
The use of both sound and light detectors is there- 
fore postulated. These should be designed on the 
assumption that a 1-kg. magnesium bomb has a 
light output of about 6,000 c.p. and a heat output 
of about 15,900 B.Th.U. Impact detectors include 
hemp netting held under the roof by springs or 
elastic material and connected by cords to contacts 
which cause a bell to ring... Alternatively, two layers 
of netting placed, say, 2 in. apart, can be used, 
or a mesh of series circuits can be employed, inter- 
ruption of which gives the alarm. Light detectors 
consist essentially of photo-electric or selenium 
cells, which are arranged to respond immediately 
the light falling upon them increases. There are 
two main classes of fire detectors, namely, those 
depending on the presence of smoke and those 
depending on the generation of heat. There is also 
a further class which depends on the use of radio- 
active materials. Many examples of the first 
two classes are, of course, in common use, the smoke 
detector, perhaps, finding its principal application 
in ships’ holds and the heat detector in large build- 
ings. The operation of the radio-active apparatus 
for the detection of fumes depends upon a compari- 
son of the conductivity of the gas under observation 
with that of a known gas. Full details of all these 
systems are given in the memorandum, copies of 
which can be obtained from the secretary, Institu- 
tion of Electrical Engineers, .Savoy-place, Victoria- 
embankment, London, W.C.2, at the price of 6d. 





Or PRODUCTION IN THE UNITED Srates.—The daily 
output of oil plants in the United States, during the week 
ending February 1, averaged 3,590,150 barrels, against 
3,699,100 barrels in the previous week, , 
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LETTERS TO THE EDITOR. 


A PROBLEM IN TIDAL MECHANICS. 
To tHe Eprror or ENGINEERING. 

Srr,—The junior engineer is introduced, early 
in his career, to the laws and formulz of mechanics. 
He is not always told that they were formulated by 
Newton, but he learns, often with feelings of awe, 
that they are universal in their application, so that 
they apply to the tides and to the great mechanisms 
of the heavens and are not limited to the mechanisms 
and operations with which his profession will 
familiarise him. But when, later, he considers the 
problem of the tides, he will find that many of the 
explanations available to him upon that subject 
will appear to him to be unsatisfactory in that they 
seem to be inconsistent with his understanding of 
the laws of Newtonian mechanics. 

It must be premised that the subject of the tides 
is wide, deep and difficult. So much so that only 
an elementary theory of the tides can here be 
discussed. In this (see the accompanying diagram), 
two tidal “ humps ” are assumed, one, 1, at one side 
of the earth beneath the moon, and the other, 2, 
at that side of the earth that is directed away from 
the moon. The earth is assumed to be enclosed in 
a layer of water (seen in section in the diagram). 
This layer is held to the earth permanently by the 
pull of the earth’s gravity acting towards the earth’s 
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centre on every part of the water layer. It is that 
pull which gives the water its weight. If we can 
find two outward pulls that, acting in opposite 
directions, permanently lighten the water in 1 and 2 ; 
then the water elsewhere not lightened will force 
outward the water at 1 and 2 to a height at which 
it will remain permanently so soon as the humps 
1 and 2 of lightened water with their superior 
head are balanced by the lesser head of heavier 
water in the rest of the layer. And the layer and 
its humps will continue to be held to the earth. 
Now if these two pulls can be found, that they 
should act, in such a mechanism, as above explained 
makes no demand upon the young engineer’s 
mechanics that they will fail to meet. The tides, 
it must be remembered, are a permanent and not a 





the moon’s pull is additional to the earth’s gravity. 
Centrifugal pulls at 1 and 2 are in the required 
direction. But the oceanic tides have a head of 
over 2 ft., which calls for a pull of over 1 Ib. per 
square inch to maintain it. The earth-moon system 
revolves round an axis extending through a point 
2,895 miles inside the earth's surface, once in 
27-32 days. Centrifugal force at 1 and 2 is very 
much too small to balance a 1-lb. head. 

What, then, are the forces that maintain these 
humps ? 

Yours faithfully, 


February 14, 1941. W. J.T. 





THE LATE DR. H. S. HELE-SHAW, 
F.R.S. 
To THe Eprror oF ENGINEERING. 

Srr,—I was very interested to read in your 
obituary notice of Dr. H. 8. Hele-Shaw that he was 
a strong supporter of the Reuleaux system of 
kinematics, and notice that while you stress the 
value of his inventions, you appear to deprecate his 
preference for this apparently antiquated system of 
kinematical representation. The present writer 
does not know how Dr. Hele-Shaw presented the 
kinematical theory in his lectures, but he remembers 
that his old lecturer in a German Technical Univer- 
sity presented it very badly, in spite of the fact 
that, as a student and former assistant of Reuleaux, 
he. was a strong advocate of his theory. 

To the impartial reader, it may, perhaps, seem 
incongruous that Hele-Shaw should support a theory 
no longer recognised and at the same time be a 
highly successful scientific inventor. The present 
writer, however, sees no incongruity, and attributes 
Hele-Shaw’s success entirely to his use of the 
Reuleaux theory. While it is true “ that few people 
pay much attention to Reuleaux’s mechanical 
analysis at the present time,’’ the proper application 
of this analysis, and its adaptation to modern 
requirements, would be of considerable assistance in 
the improvement and development of mechanisms. 

Your faithfully, 
88, Robin Hood-lane, Pavt GRODZINSKI. 
Sutton, Surrey. 
February 15, 1941. 








OBITUARY. 
MR. E. BROUGH TAYLOR. 


WE regret to record the death, on February 7, 
of Mr. Edward Brough Taylor, one of the oldest 
consuRing civil engineers in practice in Westminster, 


momentary phenomenon. The humps in the water | where he was senior partner in the firm of Mesars. 
layer persist and the earth’s surface continually | John Taylor and Sons, which had been founded by 
moves beneath them. But let us look now at some | his father. Mr. Taylor, who was 84 years of age, 
of the familiar explanations :—In one of them the had spent the whole of his long professional career 


pull of the moon is said to be sufficient unaided to | 
pull up the water towards the moon overcoming 
gravity. But the difficulty here is that if the moon, 
despite the earth’s gravity, piles the water up to a 
height sufficient to establish a hump, why does the 
hump not go on growing continually, since the moon, 
which ex hypothesi could start it, never stops pulling ? 

Then with regard to the hump at 2 away from the 
moon, the earth is said to be drawn away by the 
moon from the water. This to the engineer, young 
or old, is not eredible. And even if it were imagina- 
ble as a momentary action, it would not apparently 
maintain on that side of the earth that is directed 
away from the moon a hump that must not be 
momentary but permanent. 

What we now have to find is two outward forces 
that, acting in opposite directions permanently, 
lighten the water permanently at 1 and 2. We 
shall then, presumably, have accounted for the two 
permanent tidal humps without doing violence to 
our (or Newton’s) mechanics. An astronomical work 
states that the moon (at the right in the diagram) 
‘* diminishes the force of gravity towards the earth’s 
centre both under her,’’ which is understandable, 
‘and on the opposite side,”’ which surely cannot be 
true ? Thus, we appear to be left with means for 
providing the hump at 1 but not that at 2, where 








in water-supply engineering. In this field, he proved 
himself an able successor to his father, who had been 
closely associated with the design of the waterworks 
at Newcastle-on-Tyne, Cardiff, Bristol and Newport, 
and, for many years, was chief engineer to the New 
River Company. 

Edward Brough Taylor was born in Pimlico on 
August 4, 1856, and was educated at King’s College, 
London. In the latter part of 1874, he entered the 
e works of Messrs. James Simpson and 
Company, Grosvenor-road, Pimlico, and remained 
there as a pupil for some 18 months, being then 
sent to Ditton to superintend the erection of 
pumping engines supplied to the Lambeth Company. 
He received further engi training in his 
father’s office, and, towards the end of 1876, pro- 
ceeded to Bristol, where for three years, under 
Mr. John Taylor, he was in charge of extensions to 
the Bristol Waterworks. In 1882, he and his younger 
brother, the late Mr. G. Midgley Taylor, M.Inst.C.E., 
were taken into partnership. When Mr. John 
Taylor died in 1891, Mr. Brough Taylor became 
senior partner of Messrs. John Taylor and Sons, a 
position which he occupied for 50 years. 

After his father’s death, Mr. Taylor continued to 
advise the Bristol Waterworks Company, and also 


Cclne Valley, Chatham, Aldershot and Herne Bay 
water companies. All of these undertakings obtained 
their supplies from the chalk, of which formation 
Mr. Taylor had made a close study, and on which 
he was a recognised authority, He was also con- 
sulted in connection with a number of other water 
undertakings in the British Isles, including those of 
Shrewsbury, Church Stretton, Swanage, Slough, 
Maidstone, Midhurst and Porthcawl, and was one 
of the principal witnesses in the arbitration pro- 
ceedings connected with the amalgamation ef the 
London water companies and the formation of the 
Metropolitan Water Board. He travelled exten- 
sively abroad to advise on water-supply schemes, 
and was adviser, for many years, to the Shanghai 
Waterworks Company, more especially in connection 
with their extensive pumping plant. As consultant 
to the Anglo-American Telegraph Company, he 
prepared plans for the water supply at their stations 
in Newfoundland and on Valencia Island, and, in 
1909, he visited Genoa to report on proposals for a 
new water supply to that city and neighbouring 
districts. Shortly before the last war, he visited 
Russia to prepare a scheme for the augmentation 
of the supply to St. Petersburg by bringing water 
from Lake Ladoga ; and, more recently, he designed 
water works for the city of Karachi. Mr. Taylor 
was elected to the Institution of Civil Engineers, as 
associate member, in 1881, and was transferred to 
member in 1890. He was also a member of the 
Institution of Mechanical Engineers for 36 years, 
dan a Fellow of the Geological Society. 








THE SOCIETY OF 
NAVAL ARCHITECTS AND MARINE 
ENGINEERS, NEW YORK. 


in (Continued from page 126.) 


We continue below the series of abstracts of papers 
delivered at the 48th annual meeting of the Society of 
Naval Architects and Marine Engineers, held in New 
York on November 14 and 15, 1940. 


American Surprmnae Pouicy. 


The eighth paper in the programme, presented by 
Rear-Admiral Emory 8. Land (C.C.), CSN. (retired), 
discussed “Some Policies of the United States Mari- 
time Commission.” Admiral Land, who has been a 
member of the Commission since April, 1937, and 
chairman of it since February, 1938, described how it 
was established in pursuance of the terms of the 
Merchant Marine Act of 1936‘ to develop an adequate 
and well-balanced merchant marine to meet the neces- 
sities of United States foreign trade and the national 
defence.” The principal objectives of the 1936 Act, 
said Admiral Land, had been to cancel the existing 
system of ocean mail contracts, which had proved to 
be inefficient ; to enable the United States 
ment to withdraw from the business of operating chips ; ; 
and to develop a of construction adequate 
for the commercial and defence needs of the country. 
All three of these objects had been attained. The first 
stages in the building programme initiated by the 
Maritime Commission were the construction of the liner 
America, and of a fleet of twelve 18-knot tankers, of 
16,500 tons deadweight, for service with the fleet, and 
the conversion of an existing merchant ship, renamed 
American Seaman, into a training ship for merchant- 
marine personnel. The next stage was to draw up a 
building e for vessels of suitable types to 
meet the anticipated needs of commerce and national 
defence. This programme contemplated the construc- 
tion of some 500 ships, at the average rate of about 
50 ships a , and comprised eight main classes. These 
were the P-1, P-2, P-3 and P-4 types of passenger and 
cargo liner, having sea speeds, respectively, of 16, 18, 
20 and 22 knots; the C-1, C8 and OS types of caso 
vessel, with speeds of 14, 15 and 16 knots, respecti 
and the R-2 type of refrigerated ship, with a speed of 
16 to 18 knots. The estimated yearly cost of this 
programme was about 140 million dols., but it was 
thought that, if the construction were organised on the 
most efficient lines, the cost might be reduced 
to about 125 million dols. It was proposed that the 
ate P-4 type, of which three were projected, should 
be designed so as to be convertible into aircraft carriers, 
should the need arise. Various influences had operated 


to amend the original plan, y in relation to the 
sequence of building of the ‘ferent types ; ar sll 
June 30, 1940, a total of 159 vessels had been ord 


of which 93 had been laid down, 50 had been launched, 
delivered. The completed vessels 
the C-2 class, seven of the C-3 class, 





designed and carried out extensive works for the 





and 


cargo vessel, four ships carrying 
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cargo only, and ten tankers. In the design of the ships, 
particular attention had been given to the crew accom- 
modation, which set a standard that the Commission 


believed to be unexcelled elsewhere. In the view of the |, 


Commission, the American merchant marine was an 
instrument of national policy, valuable to the country 
both for the furtherance of its commercial interests and 
for its protection in time of emergency. 
ConpgnsEr Scoop Dexsien. 
Mr. E. F, Hewins and Mr. J. R. ay of the Newport 


News Shi pee deepal, Firigraity m pany, were the 
authors of the "which dealt with * Condenser 
aod ibed the results of a number 
of pp dh ts directed to the improvement 
of scoo ives to pumps, for circulating 
= coking periments included the 
scope 0 ex measurement 
of the head by various models of inlet and 


outlet scoops in water, together with model condensers 
and piping, but did not extend to measurement of the 
resistance of the models to movement through the 
water. The model scoops were mounted on the side 
py wae een ae ee about 

of water were delivered per minute 


by a an. A Venturi meter was fitted 
in the pump and guide vanes at each end of 
the square pipe. the outlet scoops were of circular 
section. inlets used at first were brass castings, 


but later models were carved from blocks of wood 
and finished with several coats of lacquer. Circular, 
square, rectangular and other sections were tried in 


various inlet scoops. The mean velocities of flow were | Ed 


determined by the use of Pitot tubes, to enable the 
model results to be applied to full-scale designs. 


Freep Systems ror Naval VESSELS. 


A paper on “ Feed Systems for Naval Vessels ” was 
presented by Mr. George B. Emerson, of the Bureau 
of Engineering, Navy Department, Washington. The 
advances in steam pressures and temperatures employed 
at sea, the author stated, would have been impossible 
without corresponding advances in the of feed 
systems; positive de-aeration of the boiler water 
had become a necessity from the standpoints of safety, 
reliability and maintenance. The simple open conden- 
SS cascunmenennet used. It had been re 

y the so-called semi-enclosed system ; by 
the vacuum surge-tank closed system; and, finally, 
by the closed feed —- employing Seas feed 
tanks, which had become the standard. this 
system, the condensate was drawn from “we main 
condensers by the main condensate pumps, which 
discharged to the de-aerating feed tank via the main 
air-ejector inter- and after-condensers, the gland 
exhaust condenser, and the de-aerating feed-tank vent 
condenser. The dynamo-condenser condensate pump 
discharged through its own air-ejector condensers 
into the main condensate line shead of the gland- 
exhaust condenser. The de-serating feed tank 
the place of the surge tank of the vacuum system. Its 
use avoided the necessity for the conventional feed 
heater, the feed-heater drain pump and associated 
equipment, with a substantial saving of weight. In 
the direct-contact type of de-aerating feed tank, the 
feed water was heated and de-aerated through direct 
contact with the auxiliary exhaust steam. 

A few naval installations had been constructed in 
which the flash-type de-aerator was employed instead 
of the direct-contact type. In the flash type, the con- 
densate was heated to a temperature several 
higher than that corresponding to the ure main- 
tained within the de-aerating feed tank, by the use of a 
tubular feed heater located in the condensate circuit 
between the vent condenser and the de-aerating tank. 
The heated feed water was discharged into the top of the 
de-aerating tank in the form of a fine spray, and a small 
part of each particle of spray flashed into steam as the 
pressure was reduced in passing through the spray 
nozzles. The flashed steam carried away the gases 
which were dissolved in the water les, before 
the condensate was discharged into the pov tank. 
The flashed vapour was discharged from the de-aerating 
tank through the vent condenser, as in the direct- 
contact type, and the particles of de-aerated feed 
water dro into the lower part of the tank over a 
series of baffies. To provide an adequate supply of 
cooling water to the main and dynamo condenser air 
ejectors, etc., when warming up or when standing 
by or steaming at very low speeds, thermostatically- 
controlled recirculating valves were employed to 
discharge condensate from the vent-condenser outlet 
back to the main and dynamo condensers. Although, 
thermodynamically, recirculation was uneconomical, 
it was essential in naval installations to avoid excessive 
loss of feed water and to ensure proper operation of the 
air ejectors. Air-ejector inter- and r-condensers, 
and gland-exhaust condensers, were designed to elimi- 
nate the need for recirculation, as far as possible, under 
all normal operating conditions. 

(To be continued.) 


took | gress was made during the period to which the report 





HAND-OPERATED METAL-SHEET 


LIFTER. 


Tue device shown in the accompanying illustration 
is likely, simple as it is, to prove of great service in 
circumstances which Ske for the rapid handling of 
sheets, such condi 


iene arising. Tf with a light | mines 
be stacked in 

















I employ ny f f magnet, 
N.W.1. It does “a o . 
since this would render it md oe’ ferrous 

only, but em @ vacuum-creating device actuated 
by gripping lever handles seen in the illustration. 


nly is needed and as the i weighs 
only 1} Ib., the weight to be li Shed MT exe tnoreaned co 
a material extent. The total length is 14 in., and 
the leverage afforded, the top lever being depressed, 
creates a vacuum between the rubber on the face 
of the suction cap and the sheets, such that a weight 
of 75 Ib. can be li , or one of 1 ewt. slid along. These 
maximum weights are, of course, greater than oan be 
manipulated by one hand, but the average sheets 
employed for light press work and similar operations 
are easily lifted in this manner. 








HYDRO-ELECTRIC PROGRESS IN 
CANADA. 


Tue annual review of hydro-electric progress in 
Canada for the year ended December 31, Fak chun 
has been issued by the Dominion Water and Power 
Bureau, Department of Mines and Resources, indicates, 
as perhaps might be expected, that considerable pro- 


relates. Not only was the amount of new plant and 
extensions to existing stations greater than in any 
of the past five years, but even er capacity is in 
various stages of construction. Widespread extensions 
of transmission and distribution systems have also 
been made to serve war-time industries and military 
establishments, as well as to meet the growth of the 
ordinary civilian demand in the mining and other indus- 
tries and from domestic consumers, both urban and 
rural. The consumption in each month from January 
to October in 1940 showed an increase over the figures 
for the corresponding figures in the previous year. 
This statement takes no account of the power exported 
to the United States or used in ic steam boilers 
In spite of the fact that output under these headings 
showed a reduction, there seems no doubt that the total 
output for the year will establish a new record. 

During 1940, 309,790 h.p. of new water-power plant 
was installed, bringing the total capacity, at the 
ning of the present year, u up fo SEBG ATS Dp. M of 
this increase was due to additions to existing installa- 
tions, but two new stations were brought into operation 
during the year. The larger of these was the 178,000- 
h.p. station of the St. Maurice Power Corporation, at 
La Tuque, on the Upper St. Maurice River, in the Pro- 
vince of Quebec, and the other, the 7,500-h.p. Hollow 
Bridge plant of the Avon River Power Company on 
Black. River, in Nova Scotia. The larger additions to 
existing plants included a 53,000-h.p. unit, which was 
installed in the Beauharnois Light Heat and Power 
Company’s station on the St. Lawrence River, and two 
25,000-h.p. units in the West Kootenay Power and 
Light Company’s Upper Bonnington station on the 
Kootenay River, in British Columbia. The latter 
extension involved the replacement of the old timber 
rock-filled dam by a concrete structure. After com- 
pletion of the a at Upper Bonnington, the power 

company’s constructional equipment was moved to 

Brilliant, the only remaining mpcernaent site on the 
Kootenay River down stream from Nelson and work 


-|}and contains one 4,700-h. 


Canadian Pacific Railway line. This site, when cleared, 
will provide room for an installation of 90,000 h.p. 

The construction of the first hydro-electric station 
in the North-West Territories was planned for comple- 
tion in 1940 by the Consolidated Mining and Smelting 
parang to eblarng)  ae for its Con and 

Unexpected have now prevented this 
programme from being paced out, though it is expected 
that the t will be finished early this year. It stands 
on the Yellowknife River, at the outlet of Bluefish 
Lake, about 18 miles north of the town of Yellowknife, 
unit operating under a 


head of 110 ft. At Upper ‘Falls station, on the Mont- 


-| real River, Ontario, the Great Lakes Power Company 


are increasing the height of the dam and installing a 
second 10,000-h.p. unit to meet the rapid increase in 
industrial Joad at Sault Ste. Marie. Other extensions 
in Ontario included the installation of a third 7,500-b.r. 
unit «1 the | Lyell Falls Development on the gs. ra 
River, bi the total capacity at this plant up 
17,500 h.p. turbine is of the movable- blade c 
and is controlled by oil pressure from the governor. 
It operates under a head of 36 ft. Work was also 
commenced on the Big Eddy development on the 
Musquash River. This will have a total capacity of 
a h.p. and will contain two units with fixed- 

lade propeller runners. In Eastern Ontario, work was 
va on the construction of Barrett Chute Develop- 
ment, on Madawaska River, about five miles above 
Calabogie village. This plant will have a rated capacity 
of 56,000 h.p. under a head of 154 ft. and will contain 
two Francis-type turbines, 

In addition to the developments in Qnebec, of which 
mention has already been made, work progressed 
steadily at the Quebec Streams Commission’s develop- 
ment on the Upper Ottawa River. This plant, which 
is expected to be i in operation by August of this year, 
will have an ultimate capacity of 48,000 h.p., with a 
head of 60 ft. or 70 ft. Extensive transmission-line 
construction was general throughout the Province 
during the year. The Shawinigan Water and Power 
Company completed a double-circuit 110-kV line 
tapped off two of its main Montreal feeders. This line 
crosses the St. Lawrenge River near Berthier on two 
375-ft. towers, the span being 3,900 ft. A new 220-kV 
line between Three Rivers and Quebec, to connect 
the Shawinigan and Saguenay ms was also built 
for the Aluminium Company of Canada. Two other 
transmission lines which are under construction for the 
same concern operate at 154 kV. One of these connects 
the Maligne station with Arvida and the 
other Chute 4 Caron station with the same town. In 
Nova Scotia, though there was little increase in generat- 
ing capacity, a considerable extension was made to 
the transmission and distribution network of the Nova 
Scotia Power ger pol The construction of some 
275 miles of line provide service over a widespread 
area. This construction includes a 36-mile extension 
from Mulgrave to Guysboro, 52 miles from St. Andrews, 
in Anti County, to Seal Harbour, in Guysboro 
County, and 39 miles from North Brookfield to Spring- 
field. The lines formerly operated by the Baddeck 
Electric System and the municipality of Louisburg 
have been taken over by the Power Commissioners 
and have been converted from direct to alternating 
current. 








IMPORTATION OF CHEMICALS.—Hitherto, chemicals 
liable to Key Industry Duty could be imported under 
an open general licence, except (a) synthetic organic 
dyestuffs and organic intermediate products used in the 
manufacture of such dyestuffs, and (6) a number of 
specified chemicals set out in a list in Notice to Importers 
No. 106, This open general licence has now been revoked 
as from February 5, and all chemicals to which it applied 
will now require separate licences unJess they are proved, 
to the satisfaction of H.M. Customs, to have been dis- 
patched to this country before February 5 and are 
imported before April 5. Applications for licences to 
import chemicals, which now become subject to licence 
for the first time, should be made in duplicate. For 
urea, application should be made to the Molasses and 
Industrial-Aleohol Control, Great Burgh, Epsom, Surrey ; 
for acid calcium phosphate (calcium biphosphate) to the 
Ministry of Food, Room 17, Metropole Hotel, Colwyn 
Bay; for molybdenum, tantalum, tungsten, and vana- 
dium compounds te the Iron and Steel Control, Steel 
House, Tothill-street, London, S.W.1; and for all other 
chemicals to the Import Licensing Department, Board 
of Trade, 25, Southampton Buildings, Chancery-lane, 
London, W.C.2. Applications for licences to import 
chemicals already subject to licence should be submitted 
to the addresses shown in Notice to Importers No. 106, 
except that applications for acid sodium pyrophosphate 
should now be submitted, in duplicate, to the Ministry 
of Food, Room 17, Metropole Hotel, Colwyn Bay. All 
applications for licences to import chemicals liable to 
Key Industry Duty, whether they were previously 
subject to licence or not, should in future be made in 





was commenced on the re-location of two miles of the 


duplicate. 
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LEONARD-THERMOSTATIC WATER 
MIXING VALVES. 


Ix the majority of cases in which cold water is to 

heated by mixing it with hot water or by the 
injection of steam, automatic control of the tempera- 
ture is the only economic and satisfactory method. 
The Leonard-Thermostatic water mixer, made by 
Messrs. Walker, Crosweller and Company, Limi 
Whaddon Works, Cheltenham, is well known in its 
original and standard forms, but the firm has now 
increased the range of these mixing valves by the 
addition of the types described below. Illustrations of 
two t of valve are given in Figs. 1 and 2, herewith. 


h the several types vary in construction, | 
capacity, degree of accuracy of the automatic tempera- 
ture control, and the conditions in relation to free or | 
partly-obstructed discharge, they all embody the same | 


general principle of employing a bi-metallic spiral coil 
immersed in the mixed water. 


sion, any change of temperature results in a coiling or 


uncoiling movement which is transferred to a control | 


device. If the temperature of the mixture rises above 
that for which the valve is set, the control device 


partly closes the hot-water inlet and, at the same time, | 


partly opens the cold-water inlet. The converse action 


occurs if the temperature of the mixed Water falls | 
mse of the bi-metallic | 


below the set point. The res 
coil is powerful, sensitive, and almost instantaneous. 
All the types of valve can be adjusted to give any 
desired temperature within a wide working range by 
means of a le having an indicating pointer. 
Fig. 1, hetewith, shows a standard “Type R” 
valve, partly in section. The base is formed with 
three screwed connections, one for the hot-water 
supply, another for the cold-water supply, the third 
forming the discharge outlet for the mixed water, 
the position of this last-mentioned connection bei 
indicated by the part thread seen to the left. Attac 
to the base is a cover housing the thermostatic coils 
and i the adjusting handle. are two 
coils in the valve illustrated. They can be readily 
identified in the upper part of the cover. Below 
them is a cylindrical 
visible. This valve is rotated on a central sleeve 
by an arm attached to the free end of the coils, the 
central sleeve containing ports similar to those of the 
valve, but fewer in number. The cold- and hot-water 
supplies are led up separately inside the sleeve from 
the chambers in the base into which the supply con- 
nections open. The two streams emerge Hom the 
sleeve and valve through their respective 8, and 
then enter the mixing chamber, which is the space 
surrounding the thermostatic coils. Suitable dis- 
position of the ports provides, by rotation of the valve 
under the operation of the coils, equal or unequal 
areas for the issue of the two streams of water, 
according to the conditions of supply. 


The mixed water leaves the base the connection | 


already referred to. Setting the valve to the required 
discharge temperature is effected by moving the thermo- 
static coils and the rotary valve, by means of the 
adjusting handle. The “ R” valve is made in 
two sizes, one of which has I-in. inlet and outlet pi 
and an approximate delivery capacity of from 6 A 
of water per minute at a head of 5 ft., to 15 gallons 
per minute at a head of 50 ft. The other size of valve 
has l-in. inlet pipes and an 1}-in. outlet, and will 
handle 8 gallons or 23 gallons per minute at the heads 
stated above. In all cases, the delivery mentioned is 
based on a discharge temperature of 100 deg. F., and an 
open outlet. With a restricted outlet, such as is 
presented by shower nozzles, taps or wash-fountains, 
the amount of discharge is lowered by the resultant 
k pressure. To prevent any interference from 
difference of head on the hot- and cold-water supplies, 
@ non-return valve is fitted to each inlet connection. 
The “T D” mixer shown in Fig. 2, above, with 
the casing faintly indicated, is capable of a rate of 
discharge up to 70 gallons per minute, and is made 
in a single size only, the inlet pi being 1 in. in 
diameter and the outlet pipe, 1{ in. This type has 
also twin thermostatic coils, but has separate rotary 
valves for the hot and cold water. The valves are 
rotated simultaneously by a link mechanism actuated 
from the free end of the coils. The inlet and outlet 
openings are all arranged on the bottom face of the 
base. One of the new patterns of mixer, ““ Type D.S,” 
is a modification of that shown in Fig. 2, and has been 
ed for directly mixing steam and water. One 
of the rotary valves the cold water into the 
mixing chamber and the other passes the steam. The 
latter valve is shrouded by a fine screen, which breaks 
up the steam flow so that the mixing takes place 
silently and uniformly. The twin thermostatic coil 
arrangement is retained, but the material employed 
is stainless steel. The inlet and outlet pipes are of the 
same diamoter as for the hot- and cold-water mixer. 
The capacity depends largely on the relation between 
steam and water pressures. When these are equal, the 


As the coil is formed | 
of two alloys of widely different coefficients of expan- | 


valve im which a circular port is| 
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Fie. 1. 


discharge of water at 100 deg. F. is 15 gallons per 
minute at a pressure of 5 Tb. per square inch, and 
about 58 gallons minute at 60 Ib. per square inch. 
The capacity is increased by 25 per cent. when the 
water pressure is twice that of the steam, and decreased 
by the same amount when it is half that of the steam. 
| Another recent design is a compact valve which is 
|known as “Type H.” ‘This also is & steam and 
cold-water mixer, but is of different construction. 
| There is only one thermostatic coil, which lies at the 
back of a circular casing. In of the coil is a 
| tube running between the steam inlet on the right and 
the water inlet on the left. The two streams are kept 
apart by a ition across the tube at its centre and 
into the mixing chamber t h ports in the 
face of the tube. The valve consists of a sleeve sliding 
on the tube, and cut with a central slot in way of the 
ports. An arm attached to the free end of the coil 
traverses the sleeve on the tube as the coil 
to temperature changes, in such a way as partly to 
close the steam ports and partly open the cold-water 
ports, or vice versa. The mixer is intended for condi- 
tions in which hot water has an absolutely free dis- 
charge and where automatic tem ure regulation in 
the hot discharge is only required within a few degrees. 
Of the three sizes in which this mixer is available, the 
largest, which has 2-in. inlets, has a capacity of about 
120 gallons per minute, with equal steam and water 
pressure. Temperatures up to 150 deg. F. are obtain- 
able with a lower rate of discharge. Like all the 
other types, the mixer can be set to discharge at any 
desired temperature between cold water and the 
maximum hot rate. There is no risk of scalding or 
damage, as, if the cold supply fails, the thermostat 
automatically cuts down the steam supply to @ mere 
leakage. Stop valves are necessary, of course, on both 
inlets 


Mention may here be made of one of the earlier and 
standard patterns, the “Type T” mixer for bot and 
cold water. This has also a sliding valve, but in this 
case it is bobbin-shaped, the actuating arm being in 
the centre and the ports being arranged in the tube 
close to each end face of the valve. This mixer is the 
smallest type made, having inlet and outlet connections 
for either }-in. or }-in. pipes. The capacity ranges 
from 1 to 7 gallons of water per mirute at a tem ure 
of 100 deg. F., according to the head of supply water 
available, within a range of 5 ft. to 50 ft. 











Sypxrry Harsour Brrper.—During the year ending 
June 30, 1940, the number of rail passengers conveyed 
over the Sydney Harbour Bridge was 15,311,000. Tram- 
way and omnibus passengers totalled 16,423,050 and 

oad travellers, 13,154,000. 
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THERMOSTATIC WATER MIXERS. 


AND COMPANY, LIMITED, CHELTENHAM. 

















Fie. 2 


LUBRICATION EXPERIMENT 
TECHNIQUE, 


Exrerments for determining both the qualities 
and methods of application of lubricants are sometimes 
vitiated by being carried out for an insufficient period 
of time, an oil behaving quite differently, for example, 
when introduced in a properly run-in bearing than 
when used in one which has been but assem bled. 
An almost parallel case occurs with oil containing 
colloidal graphite, which, when used in a test of short 
duration, may give misleading results. It is claimed 
by the manufacturers of this colloidal product, Messrs. 
E. G. Acheson, Limited, Thames House, Millbank, 
London, 8.W.1, that the particles of graphite in 
colloidal suspension form a slippery surface on the 
working faces of the parts in contact, but that, due to 
the stable nature of the lubricant, an appreciable 
time may be required for the particles to become 
adsorbed on the surfaces. Research has shown that 
the rate of adsorption on a metallic face depends, 
to a great extent, on the viscosity and chemical 
nature of the carrier, this rate being low for oil of 
average viscosity and high for water, which has a 
relatively low viscosity. Confirmation of this finding 
may be found in a paper by Messrs. Fogg and Hunwicks. 
entitled “* The Static Friction of Lubricated Surfaces,’ 

blished in the Journal of the Institute of Petroleum, 

anuary, 1940. After expressing the view that colloidal 
graphite definitely reduces the type of friction investi- 
Sgt pe thet me tpt ae wee 
ace, the authors state that * the effect takes some time 
to develop, and persists if the lubricant is replaced by 
plain oil.” 

It is clear, therefore, that comparative tests of the 
lubricating value of a graphited oil and other lubricants 
must be carried on for a longer time than has hitherto 
been the practice. With graphited oil, many hours may 
be required to enable a graphoid surface to be formed 
and a short test only will give discordant results 
between laboratory experiments and industrial practice. 
To facilitate such comparative tests, Messrs. Acheson 
have now developed a technique to which they have 
given the name “ Pre-lubrication.” This consists 
simply of forming a graphite coating or film on the 

ing surfaces prior to assembly by spraying or 
brushing colloidal graphite on to them, the graphite 
applied, in this case, in a volatile carrier, such as 
carbon-tetrachloride. white spirit, or acetone. The rapid 
eva tion of the carrier leaves a Inbricating graphited 
, thicker, naturally, than one deposited during 
normal lubrication, but functioning in much the same 
way. The object of the process is to provide the type 
of fabrication aimed at immediately the rubbing faces 
are put into operation, instead of having to wait for the 
more normal di ition. Subsequent rubbing will, of 
course, bring about the formation ef the adsorbed 
graphoid surface already referred to. This method has 
distinet advantages in assemblies for which time is 
mary consideration. The formation of the initial 
lm does not, however, eliminate the necessity for using 
colloidal graphite in the lubricating oil during the 
normal running-in period, and afterwards if desired. 
sinee the slippery graphited surface requires renewal 
from time to time. 


























ENGINEERING. 





157 





FEB. 21, I94I. 





LABOUR NOTES. 


The Ministry of Labour Gazette states that the 
marked rise in rates of wages which began soon after 
the outbreak of the war, mainly on account of the 
increase in the cost of living, continued throughout 
1940. In the industries for which statistics of changes 
in rates of are regularly compiled by the Depart- 
ment the changes reported during the year are estimated 
to have resulted in an aggregate net increase of over 
2,000,0001. in the weekly full-time rates of wages of 
nearly 8,000,000 workpeople, of whom about 4,750,000 
had already received some increase in wage rates 
during the last four months of 1939. In the whole 


period between the outbreak of the war and the end | ; 


of 1940 the number of workpeople whose wage rates 
were reported to have been raised, in the industries 
covered by the statistics, was about 8,000,000, the 
aggregate net increase in their full-time weekly wages 
being estimated at about 3,000,000/. 





The changes reported are, it explained, paver 
those arranged by organisations of employers and work- 
people ; in many cases changes peti mf by individual 
employers and Toga Pe i ups of workers 
are not reported to the Minister of ur and National 
Service. The statistics are exclusive of changes affecting 
agricultural workers, Government employees, domestic 
servants, shop assistants and clerks. y relate to 
rates of wages for a full week, assuming full employ- 
ment, and do not take account of variations in actual 
earnings resulting from other factors, such as changes 
in the state of employment or in weekly working hours. 





There were wide variations in 1940, the Gazette says, 
in the amounts of increase granted in different indus- 
tries, but it is estimated that the average level of 
full-time weekly rates of wages in all the industries 
(including agriculture) for which information is avail- 
able, was about 12 per cent. higher at the end of 1940 
than at the end of 1939, and about 16 per cent. higher 
than at the beginning of the war. These figures relate 
to rates of wages and take no account of increases in 
earnings resulting from other factors, such as fuller 
employment, increased overtime working, and the 
extension of systems of payment by results. 





py the first few months of 1940 the rates of 
wages of workpeople engaged in the smelting, rolling, 
ete., of iron and steel continued as in the past to be 
adjusted peel in accordance with movements 
in the selling price of the product. Under this arrange- 
ment there were increases of varying amounts in all 
the principal districts. Subsequently, this method of 
adjusting wage rates was suspended, and replaced by 
cost-of-living sliding scales. Under these scales, flat 
rate increases were granted amounting, in most sections 
of the industry and in most districts, to ls. a shift for 
men, and to 6d. a shift for youths and boys. In the 
engineering industry rates of wages were increased by 
5s. a week for men and 3s. a week for women, with 

portionate increases in the rates of wages of youths, 
Love and girls. An increase of 5s. a week was granted 
to men in the shipbuilding and ship-repairing industries, 
with smaller amounts in the case of women and 
juveniles. In the building industry there were general 
increases of 1}d. an hour in and Wales, and of 
1}d. an hour for craftsmen and 1d. an hour for labourers 
in Scotland. Civil-engineering workers received an 
increase of Id. an hour, with additional increases in 
London and particular localities adjacent thereto. 
Electricity-supply workers were granted a bonus of 
Id. an hour, railway workers engaged in the mani - 
tion of traffic an increase of 7s. a week, and railway 
shopmen an increase of 8s. a week. 





Sir Ronald Matthews, President of the Association 
of British Chambers of erce, addressed the 
following letter to the Prime Minister :—‘“* The execu- 
tive council of this association are gravely perturbed 
at the present drift towards inflation. In practically 
every industry in the country substantial increases in 
wages have been, or are about to be, conceded, and 
these concessions will inevitably be followed by rises 
in commodity prices and transport chai The 
‘ vicious circle’ is, in fact, in operation. council 
feel that if serious consequences are to be avoided, 
this tendency should be checked at once by the adoption 
of a wages policy which will take note not only of the 
need for stabilising wages rates, but also of the desir- 
ability of preventing widely different rates from being 
paid in different industries calling for equal skill and 
effort, and often located in the same areas. It should 
also be borne in mind that expanding and considerable 
differences between wages of reserved workers and the 
pay and allowances of serving men are apt to create a 
eeling of inequality in the minds of the latter, especially 
at a time when so many men in the Services are in the 
United Kingdom. The executive council —— the 
ustice of the contention that wages must be dependent 








to a reasonable extent upon prices, and, therefore, 
urge most strongly that the Government should at once 
take all steps necessary to the cost of the essential 
items on @ revised cost of living index and coinci- 
dentally stabilize wages throughout industry.” 





A the annual ing of the Manchester 
Chamber Commerce, Mr. A. D. Campbell, the 
president, ressed the opinion that a rise in 
wages was after the recent a to engineers 
by the Nati Arbitration Tribunal. Such a spiral 
would, he said, create manifold difficulties for industry 
besides our export trade. i of 


At a meeting last week, between the Railway 
Executive Committee and representatives of the 
National Union of Railwaymen, the Associated Society 
of Locomotive Engineers and Firemen, and the Railway 
Clerks’ Association, it was decided to refer the applica- 
tion of the unions for a increase of 10s. a week 
to the Railway Staff National Tribunal. It is under- 
stood that the companies intend to facilitate considera- 
tion of the claim by the tribunal in order that it may 
be heard at an early date. 





In January, the home-branch membership of the 
Amalgama Engineering Union increased from 
454,126 to 455,456, and the Colonial-branch member- 
ship decreased from 40,328 to 40,327. The number of 
members in receipt of sick benefit increased from 
4,714 to 6,044 and the number of superannuated 
members decreased from 13,380 to 13,369. The 
number in receipt of donation benefit decreased from 
584 to 478 and the total number of unemployed 
members from 2,430 to 2,176. 





The whole of the editorial notes in the February 
issue of the Amalgamated Engineering Union’s Journal 
are devoted to a critical examination of the Govern- 
ment’s proposals for the better utilisation of the coun- 
try’s man-power and woman-power. The study is 
based upon the speeches delivered in the House of 
Commons recently by the Prime Minister and the 
Minister of Labour and National Service. “ It is our 
considered view,” the writer says, in recording his 
conclusions, “that in i to measures and 
methods of compulsory recruitment of labour, the 
Government has tackled its preblem from the wrong 
end. Registration of potential war workers of both 
sexes now employed in less essential occupations or 


not employed at all, is a reasonable and sensible step | P 


at this juncture. We do not criticise it. What we 
question very seriously is the policy of treating the 
organisation of war production as exclusively a question 
of ——_ recruitment of man-power when it is 
prim dy a eotiom of eapenting inlet rial plant and 
equipment and keeping it running continuously on 
war work. It is not the supply of labour, but the 


demand for it in the war trades that the Ministries | 


should tackle first and more energetically. That is 
the real weakness of the present situation.” 


Continuing, the writer says :—‘ What we fear is 
that having introduced the thin end of the of 
industrial conscription those who have clamo' for 
it will now sit back and contemplate their handiwork 
with pride and satisfaction. They ee on ay 
have ignored all the time, the real ‘ neck ’—the 
placing of contracts, the allocation of materials, the 
provision of machine tools, the intensive planning of 
production, the full utilisation of industrial plant, 
it to leave elbow room for more 
output, the equitable distribution of ‘ national work’ 
between one firm and another capable 


general plan desi to keep all the machines running 
all the wer ee subjecting particular bodies of 


partially occupied in their working time. These 
are the important aspects of war employment—not the 
man-power aspects of the Government’s scheme of 
control. e hope the unions as well as the organised 
em Ts will stress these aspects in their consultations 
with Ministers all along the line.” 

The report of the General Federation of Trade Unions 
for the fourth quarter of 1940 states that the number 
of affiliated societies is 94, 58 of which are on the 
scale, 34 on the lower scale, and 2 on both scales. 


membership of the affiliated societies on which contri- 
butions are based is 333,196, of which 210,056 members 
are on the higher scale, 114,553 on the lower scale, 
8,587 on both scales. The gross mémbership of 
a 

months the 
contributions 


and 
the 


t 
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EARLY RAILWAYS IN SURREY.* 
By Cuaries E. Lez. 


Tue Surrey Iron Railway and its extension, the 
a ——- wor ee Iron Railway, 
ich it is purpose paper to examine, were 
, ind lent & hie. 

one sch peci ily ‘in their early 
years—that it is desirable to deal with them together. 
In the closing years of the Eighteenth Century, the risks 
to which British shipping was exposed in voyaging 
up the Channel and through the Straits of Dover 
emphasised the necessity for improving overland 
communication, and various schemes were mooted 
for linking London and Portsmouth. In 1799, a scheme 
was discussed for a horse tramroad between London 
and Portsmouth, via Croydon, which should be open 
pee ee omer a payment of tolls. Rees’s 
Cyclopaedia (1805) that “ In September, 1800, 


proposals s 

at Wandworth, following nearly the course of the 
Wandle river to Croydon in Surry; but the same 
was given up shortly after, in favour of the north 
Surry iron railway, which passes through nearly the 
same tract.” 

This was the beginning of the Surrey Iron Railway. 
At a meeting held at Wandsworth on June 3, 1802, 
it was stated that, among many reasons advanced 
for this adoption of an iron railway were: “The 
carriages fit for a railway may also be used in the streets 





remises without reloading 
the railway and 
duly introduced in 
27, 1801, a petition was 

that surveys and levels had 
praying leave to bring in a Bill 
railway and other works. The Bill 
House of Commons on 


miles per hour.” 
Carshalton (or Hackbridge) branch. It is possible 
that the Carshalton branch was brought into use on 
or about June 1, 1804. 

~ ‘The description of the route given by James Malcolm 
in his ( ompendium of Modern Husbandry (1805) stated 
that “Thus far it is nearly complete with a double 
railway ; that is, the one being used for the 


ting each other, as would be the case if there was 
only one road; they have, nevertheless, at certain 
distances a method of letting the from 
the one road to the other by a short di railway, 
and by throwing, or forcing aside a bar of iron moving 
on a pivot, which enables them to move in and out 
with the greatest facility.” Malcolm heads this descrip- 
tion “‘ The Grand Surrey Iron Railway,” thus adding 
(possibly in eulogy) the word “‘ Grand ”’ to the official 
name of the undertaking. There seems to be no reason 
for supposing that the line was ever so designated, even 


+ seems uncertain exactly how much capital was 
raised; it was stated in various reference works as 
60,0001., but this would appear to be the total 
authorised figure and may not all have been issued. 


* Paper presented to the Newcomen Society, London, 








on December 11, 1940. Abridged. 
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The cost of building the Surrey Iron Railway, including 
the branch and the lock and basin, was estimated by 
William Jessop at 33,0001., but there is no reliable 
information available as to how far this sum was 
exceeded. Rees comments as follows :—‘* Few subjects 
have been more variably stated than the cost per mile 
of this railway. Mr. John Phillips, after noticing in 
his History the commencement of this work, adds, 
that iron rail-ways are made at an expence of about 
3001. Pe mile. The original estimate was, we believe, 
2,000/. per mile; at a public meeting at Gosport, in 
September, 1803, it was stated by some favourers of 
the extension of a canal from Croydon to Portsmouth, 
that the expenditure on this rail-way had amounted 
to 6,4001. per mile; but the advocates for extending 
this rail-way to Portsmouth instead of a canal then 
contended the expence did not exceed 4,5001. per 
mile; while Mr. James Malcolm, in his Agricultural 
Report on Surrey, just published, after stating the great 
pains he had been at to come at the facts, says, ‘ instead, 
therefore, of the expence being 2,000. per mile, it 
appears as if it would be 7,000/.’”’ (this includes all 
the expenditure of the company). As only animal 
traction was used, speeds seldom exceeded a walking 
pace. Indeed, the form of construction of these early 
tramroads provided for a footpath along which the 
man in charge of a train might walk as he led his 
horses. The average speed may thus be taken at 
approximately 2} 4 

The Surrey Iron Railway was bought in 1844 by 
the London and South Western Railway, and seems 
to have been almost disused at that time. An adver- 
tisement in The Railway Times of June 14, 1845, 
announced the sale by public auction on Tuesday, 
June 24, 1845, at the Surrey Railway Wharf, “ by 
order of the Proprietor, who is quitting the premises 
(his lease having expired) " of his stock, which included 
32 rail wagons and stone railway sleeper blocks, as 
well as ordinary road vehicles and miscellaneous tools 
and equipment. 

Although the powers ee by the Surrey Iron 
Railway Act were only for a line from Wandsworth 
to Croydon, the original thought of a main trunk 
railway from the Thames to Portsmouth was not 
dropped, and those who were chiefly concerned in the 
promotion of the Surrey Iron Railway held a meeting 
at the = Eagle Inn, Wandsworth, on June 3, 
1802, with George Tritton in the chair. It was stated 
“ that it had been thought advisable to enquire whether 
the iron railway now establishing from Wandsworth 
to Croydon might not be extended through Surrey, 
Sussex, and Hants, so as to open a communication 
with the seaports in the Channel and particularly with 





Portsmouth.” It was unanimously resolved “ that a 
subscription be entered into to de: the expense of 
* survey, and of taking the levels Croydon to 


Reigate, as the next step towards the extension of 
the plan to Portsmouth and the other ports in the 
Channel.” It was stated that such a railway would 
enable stores to be carried in any season of the year 
from the Thames to Portsmouth in 24 hours, or “ upon 
an emergency of Government, in half the time.” At 
a further meeting on September 29, 1802, a committee 
was appointed to consider the further extension of the 
railway through Surrey, Sussex, and Hants, to the coast. 

The outcome of these deliberations was that a Bill 
was promoted in Parliament for the establishment of 
@ separate undertaking to extend the Surrey Iron 
Railway from Croydon to Merstham, Godstone, and 
Reigate. The main line was specified as between 
Croydon and Reigate, doubtless with a view to exten- 
sion towards Portsmouth. That this destination was 
still in the minds of the S.I.R. promoters is shown by 
the fact that a meeting of he. commmiinee for the 
extension of the Surrey Iron Railway, held at Wands- 
worth, on October 21, 1802, considered a report by a 
member of the committee, submitting an outline of a 
plan for extending the S.I.R. from London to Porte- | 
mouth; and, for connecting it with the London | 
Railway, a scheme for the establishment of a line 
linking the London Docks with the canal wharf at 
Paddington. It was stated that a bridge close to 
Somerset House was in contemplation and that “ if 
this bridge were made 27 yards broad, a double iron 
railway might be formed in the middle, leaving 30 ft. 
on each side for common passage.” The bridge in 

uestion was that which was first known as the Strand 

ridge, but renamed Waterloo Bridge by Act of 1816. 








approximately 70 deg. at the centre of the structure, 
while there is a suction over the remainder of the curved 
surface of the side sheeting. The water level is 
depressed in the pressure area and raised in the suction 
area, and there is also a wavelet effect which contributes 
towards loss of water. 
cups during high winds, it would appear 
ance of 2} in. to 3 in. from the point of dip overflow 
to the level of the water in the cups is sufficient to ensure 
satisfactory working of the holder under the most 
unfavourable conditions likely to be experienced at 
stations in this country. 


area of the crown sheeting i 
about 1 in. w.g. The loss due to eva 
offset in design by allowing 1 in. off 

the cup, but in large multi-lift holders, 2 in. or more 
should be allowed. 
floating portion of the structure, or there may be inaccu- 
racies in workmanship or subsidence o 
which in older structures frequently reaches as much 


GINEERING. 
THE HYDRAULIC SEAL IN 
GASHOLDER CUPS.* 

By S. M. Mrsourne. 


THE cup and dip rings of gasholders are provided 
for the purpose of accom ing a quantity of 
water at the termination of each lift, so as to form 
gas-tight seals between the telescoping sections of the 
holder when it is inflated. This construction was 
introduced before 1833 and, since that date, has been 
virtually in the form in which it is now used, as 
shown in Fig. 1, herewith. The proportioning of the 
cup and dip seals has been too frequently based upon 
rough rules, and in this paper special attention is given 
to the design, with regard to the amount of water seal 
available. The evolutions through which the hydraulic 
seal in any cup may pass during the inflation and 
deflation of a gasholder are not easily defined unless 
the problem is subjected to systematic analysis. 

The “ blowing ” of the cup seals of the inflated lifts 
may be due to one or more of the following causes : 
(i) high winds blowing water from the cups ; (ii) increase 
in gas pressure due to snow load, additional weighting 
of bell, or faulty guiding ; (iii) evaporation of water in 
cups; (iv) lifts working out of level; (v) leakage of 
water from cups ; (vi) defective anti-freezing apparatus ; 
or (vii) defective design of cup and dip rings. The 
pressure of a wind is exerted on the windward side 
of the sheeting, bounded by an angle subtending 









































(0466.8) 


From observations made on 
that an allow- 


A snow load of 5 Ib. per square foot over the entire 
the p by 
ration may be 
water level in 





A prevailing wind may tilt the 


the tank, 


(To be continued.) 








PRODUCTION OF HELIUM IN TEXAS.—It is stated in a 
recent issue of the American journal Gas that 100 million 
cub. ft. of helium have now been produced at the United 
States Government plant, near Amarillo, Texas, since it 
began operation just over 11 years ago. The actual 
figure given is 100,102,000 cub. ft., and it is stated that 


amount equal to - 


maximum value of ¢ may, in general, be taken as 2 in. ; 
but, when considering the cu 
holders, the maximum value of ¢ may be obtai 

actual measurenient. In first-class design, the minimum 


as 2 in. and occasionally as much as 5 in., thus propor- 
tionately reducing the effective seal. If ¢ re ts 
the total amount out of level of any lift, the cup seal 
on the high side of the holder will be reduced an 


2 When designing new holders, the 


seals of icing an 
m 





this is less than 50 per cent. of the potential output 
of the plant if it had been worked at its rated capacity 
during the period of operation. 








Institution of Gas Engineers. Abridged. 


* Paper presented, for written discussion, to the 





amount of seal in the cups of a fully-inflated holder 

should not be less than 6 in., after making allowances 

me ~- action of wind, evaporation, and difference in 
vel. 

The cups may also blow when submerging in the 
tank water, because a quantity of gas becomes trapped 
in the dip and is subject to increasing ure as the 
cup continues to descend farther into tank water, 
so that some of the trapped gas may be liberated 
beneath the dip plate, as shown in Fig. 2, herewith. 
This may be prevented by attaching extension pieces 
to the dip channels or plates in rs where water 
was found previously to overflow the dips when the 
lifts were cupped or uncupped, or where an appreciable 
quantity of water was lost from the cups of inflated 
lifts due to the action of the wind. The gas may also 
blow from the cups after the lifts have grounded because, 
on grounding of the hanging lift, the cup of the floating 
lift disengages with the dip and continues to descend 
into the tank, thereby reducing the seal until the gas 
escapes, as shown in Fig. 3, on this page. When the 
water overflows from compartment C into compartment 
B, as shown in the accompanying Fig. 4, the gas ceases 
to — — effective method of preventing or reduc- 
ing this loss of gas is by the provision of flooding holes 
drilled through the cup od gg which aoe te water 
to flood the cup before this critical stage is reached, 
but are sufficiently high not to cause loss of water from 
the seal. 

A study of the positions of the cup and water levels, 
as the cup becomes submerged in the tank, shows that, 
under the usual working conditions, there may be from 
four to six critical stages leading up to the point at 
which the hydraulic seal may blow. By a critical 
position or stage is understood the point at which a 
sudden change in the rate of variation of the water 
levels will take place. These critical positions are 
shown in Fig. 5, on page 159, and are described as 
follows: (1) Cup channel touches water inside holder 
as lifts descend ; (2) water in cup commences to over- 
run dip channel ; (3) hanging lift about to land on rest 
blocks in tank; (4) gas trapped in dip commences to 
blow under cup channel into holder as hanging lift 
is landed; (5) hanging lift landed and uncupping 
about to commence; (6) cup descends into tank water 
until trapped gas in dip is about to blow under dip 
plate. Critical positions (2) and (4) may be missing 
in certain circumstances. The author has investigated 
these critical positions in detail, with the aid of certain 
simplifying assumptions which have no practical effect 
upon the conclusions reached. 

If the holder, after being fully inflated, is partly 
deflated and remains so for some considerable time 
during wet weather, it is evident that the water level 
in the holder and tank may rise until the water in the 
tank is level with the overflow. Such a condition will 
obviously render the cups of the inflated lifts more 
liable to blow when these lifts are eventually uncupped. 
It is necessary, therefore, when investigating the 
positions of the water levels in the cup seals, to deter- 
mine the most unfavourable positions of the levels in 
the tank and holder as the lifts cup and uncup. These 
positions will obtain when the water in the tank is at 
its highest and lowest possible levels. 

When any lift is approaching the uncupping stage, 
the highest level of water will be in line with the 
tank overflow, even when the tank is out of level. 
The lowest position of the water in the tank, when any 
lift is cupping, will be reached when the holder has been 
previo inflated and is afterwards deflated during 
dry ot Let g¢= the distance in inches from the 
normal overflow level to the tank water level; pg = the 
total pressure of gas in inches w.g. thrown by the fully 
inflated holder ; py= the total pressure of gas in inches 
w.g. thrown by the floating lift ; £ (k) = the sum of the 
values of & for the lifts already fully inflated; and 
m = the extent in inches by which the tank is found to 
be out of level, from measurements taken at the point 
of overflow and from a position diametrically oo. 
It can then be shown that (1) if the tank has subsided 
m in, at the overflow, the highest average level of the 
water in the tank outside any floating lift will be given 


by 9 = Ms and the level inside the lift by gy—= Py+ >" 
The lowest ave levels outside and inside are 
given, respectively, by 


a=1+ 5 t+ Pa — py + E(b), 
and 

m 
a= 1+ ot Pa — = (h). 


(2) If the tank has subsided at a point opposite to 
the overflow, these equations become, respectively : 


= 
% 2 





m 
eget ape 
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and 
e=1— Zt Pa— eet Xi(h) 
= 1—F+ pot Z(h. 


If an allowance of 1 in. be made for possible subsidence 
of the tank, then the maximum and minimum values 
of g and gq, may be found after writing m = 1 in the 
foregoing equations. For existing holders, the value 
of m may be obtained from actual measurements. The 
initial term “ 1” in the above equations is an allowance 
of 1 in. for evaporation. When designing new holders, 
it is advisable to allow for a subsidence in either 
direction. 

- To determine the various critical positions of the 
water levels in the cup and dip and tank, a half-size 
scale drawing is made of the cup and dip section. As 
variations in the water level in the tank materially 
affect the levels in the cups of the lifts during the 
process of uncupping and cupping, it is necessary to 
prepare two sets of diagrams for the cup of each lift, 
indicating the various critical stages for the highest 
and lowest possible levels of the water in the tank. 
In the following treatment of the subject, all pressures 
of gas, distances between water levels, movements of 
lifts, and dimensions of the cup and dip compartments, 
are given in inches. The various critical stages previ- 
ously described may now be treated in some detail. 

To ascertain the positions of the water levels in the 




















cup as the underside of the cup of the descending lift 
touches the water inside the holder, it is necessary 
to determine the lowest position of the water in the 


exposed portion of the cup. If the letters A, B, C, T | and 


and H refer to the various compartments of the cup 
and tanks as shown in Fig. 6, on this page, then the 
wep ney of the water levels in these compartments 
or the first critical stage may be conveniently repre- 
sented by the termis, A,, B,, C,, T, and H,, respectively. 
As the water in the exposed portion of a cup (compart- 
ment A) may be subjected to high winds, and also to 
evaporation, the water level A, in a cup of a fully- 
inflated holder is taken as being a distance of e = 34 in. 
to 4 in. below the point of overflow on the dip channel, 
In cases where the dip plate is extended some distance 
above the dip channel, the distance e will be measured 
from the top edge of the plate; but, where holes or 
water offtakes are provided at intervals through the 
extended portion of the plate, the distance e should 
be made not less than 3 in. from the bottom of the di 
overflow to the water level in the exposed portion o 
the cu 

The fall in the water level in any cup compartment A 
of an inflated lift, due to the grounding of one or more 
lifts, is given by : 
_ {Pa — pf) 
(1 + a/b)’ 
where ¢, = the fall of the water level in cup compart- 
ment A, when a lift or a number of lifts have previously 


e; 


levels in the 
lifts, and the tank compartments T, C and H, may be 
stated thus: 


A, B, = T, C, = T, H, = py. 

To ascertain whether critical stage (2) exists (i.c., 
whether the water in the cup will eventually over-run 
the dip), it is necessary to rmine the relati ip 
between the distance that the dip will descend from 
critical stage 1 and the movements of the water levels 
in the various compartments of the cup and dip under 
consideration. The positions in this stage are repre- 
sented by the suffixes 2, and the distances between the 
water levels in the various compartments for the first 
to the second critical stage are expressed by the nomen- 
clature (A, A,), (B, B,), (C, C,), (I, T,) and (H, H,). 
If a, 6 and ¢ denote the widths of compartments A, B 
and C, respectively, the relationships existing 
(A, A,), (B, B,) and (C, C,) may be stated as follows : 


b (B, B,) o) a (A, A,) 
c Py i 


If the dip descends a distance f from the first critical 
stage to the second critical stage, it can be shown that 


a(A,A,) , a(A, A) 
b c 





(C, C,) _ 


f = (A; Ay) + 
and also that 


a 








f= (T, T,) _ (Hy H,). 


If F represents the distance that the cup and dip 
descend from the first critical stage to the position where 
the hanging lift just touches the rest blocks, then, for 
this second critical stage to exist, the condition F >f 
| must obtain. The itions of the various le 
| should then be indicated on the drawing of the section 
| of the cup and dip. 
Similarly, for the third critical stage, the water 
levels A,, By, Cs, T, and H, are indicated in their 
| respective positions on the drawings. As stage (3) is 
| approached from stage (2), the water level in compart- 
‘ment C will rise relatively to the cup, while the water 


Fig.6. 
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level in compartment B will fall. The water level in 
compartment A, however, will remain at the same height 
at the point of overflow on the dipchannel, By analysis 
of the changes in level, it is established that 


B, B. 
(B, By) + “F2®) _ @ — p, 


and 


(T, T;) bead (Hy H,) = (F —f). 
If, however, F < f, stage (3) will follow directly after 
stage (1), so that 


bs By), BB, + 2B _ 


c 


F, 


(T, T,) = (H, H,) = F. 


From these relationshi the positions of the levels 
can be determined on the drawing. 

In order to ascertain whether critical s (4) exists 
(i.e., whether the trapped gas in the dip will eventually 
commence to blow under the cup channel as the hanging 
lift is landed), the relationship between the in 
gas pressure, due to the landing of the hanging lift, 
and the consequent movements of the water levels, 
requires to be investigated. When the hanging lift 
touches the rest blocks in the tank and the cup of the 
floating lift is gradually relieved of the load, the level 
of the water in compartment T will eventually fall by 
an amount equal to the gas pressure thrown by the 
landed lift. is fall in the level of the water will 
relieve the pressure of trapped gas in the dip compart- 
ments BandC. The result of this reduction in pressure, 
therefore, will be to cause the levels of the water in com- 
partments A and C to fall, while the water level in com- 
partment B rises. Now, if the level of the water in 
compartment C falls to such an extent that its position 
is just below the bottom of the cup, blowing of the 
trapped gas under the cup to the inside of the holder 
will occur. Blowing will continue in this manner 
until the height of the water column between compart- 
ments A and’B balances the column of water between 


cup compartnients A and B of inflated | 


By analysis on these lines, it is found that f’, the fall 





in water level in compartment T when the lift is 
landed, ‘is given by the expression 
fi= c G C,) 4° & C,) + (C, Cy. 


As the value of (C, C,) = (C, C,) is known, the magni- 
tude of f’ may be ascertained from the above equation. 

The water level H, will remain in the same position 
as H,, so that (H, H,) = 0. The levels in the various 
com its of the cup and tank are determined from 
the foregoing equation and from the expressions 


(Apa =? ®, B,) _¢ (C100) 





(B, B,) = dy 

As soon as the hanging lift is completely grounded 
and the gas pressure in the floating holder has fallen 
by an amount equal to the pressure thrown by the 
lift, the fifth critical e is reached, This stage 
may be approached directly on leaving stage (3), or, 
alternatively, after leaving stage (4). If stage (5) 
follows stage (4), the water level in compartment T 
will continue to fall until the fifth critical stage is 
reached. The water level in compartment C will then 
remain in its position at the bottom of the cup, while 
some of the trapped gas blows under the cup channel. 
The water level in compartment B will rise, while 
that in compartment A will fall. If pp, is the fall in 
gas pressure due to landing of the hanging lift, the 
position of the water levels can be determined from the 


expressions 
(T, Ts) = pr —f'; 
(apa = PPB, 
and 
| (BB) + °Fe®? — yf. 


If ph <F, the trapped gas in the dip will not blow 
under the cup channel and there will be no stage 4. 

If the fo stage does not obtain and stage (5) follows 
on stage (3); the positions of the water levels A,, B,, 
and C, may be determined from the expressions 


(T; T;) = pn; 
(A, A,) + (B, B,) + (Cy C,) = pas 


(A; A,) = 28) »); 


B 
(C0) = “E*2, 


— B b (B, B 
2.) + (B, By + P29 — wy 

When a ‘lift is landed on the rest blocks and the 
pressure of gas inside the holder has fallen by an 
amount equal to the pressure thrown by the lift, 
uncupping takes place. The top edge of the cup plate 
i from the blocks on the underside of the di 
channel and the cup descends farther into the 
water. This movement is accompanied by a reduction 
in pressure of the trapped gas contained in the dip and, 
consequently, the level of the water in compartment C 
rises. The water level in compartment A. now falls 
rapidly on account of the fact that, while the water is 
being carried down with the cup, there is also a gradual 
diminution in the pressure of the trapped gas contained 
in the dip. The level in compartment B will also fall 
as the cup descends. To determine the position of the 
cup at which the trapped gas in the dip is about to 
blow, it is n to consider the relationship 
existing between the quantity of water in the cup and 
the pressure of the trapped gas in the dip. hen 
the sixth critical stage is reached and blowing of the 
trapped gas in the dip is about to take place, it is 
obvious that the water in compartment B will have 
fallen until it is level with the bottom of the dip plate. 
If 8 be the sectional area of the water in the cup in 
square inches, and F, the distance that the cup will 
descend from its ition at the fifth stage until the 
sixth stage is pat the position of the water levels 
may be determined from the equations : 


8 = 6(B, B,) + a(B, B,) + a (A, B,); 
(Ag Bg) = (T; C,) 
(C, C,) = 2s ®e); 


and 
i [S —.a (A, B,)) 

a a BRE 
When the positions of the water levels for the six 
critical ‘ have been indicated on the scaled 
drawings of the effective cup and dip sections, the 
question of flooding holes may be considered. It has 
been shown that, at the sixth critical stage, the cup will 
have descended a distance F,. If this distance is 








landed, and @ and b = the widths of the cup compart- 
ments A and B, respectively. The difference in water 





compartments C and T. 


insufficient to bring the lip of the cup below the level 
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of the water C,, it is clear that the cup will blow during 
the uncupping operation. If X = the distance from 
the lip of the cup to the water level C, at the sixth 
critical stage, it is evident that flooding holes will | 
be required in the cup plate at a position slightly greater | 
than the distance X from the lip of the cup. [fa 1-in. 
margin is allowed against blowing of the trapped gas 
beneath the dip plate, the downward movement of the 
cup will be reduced from F, to F,; — F, (B, B,). r’| 


the distance X must be added the value of 


and also a proportionate amount from the ay 
in water level (C,C,). The distance X, from the lip 
of the cup to the lower edge of the flooding holes is 
given by 
F, b 
%=X+ ets | 

The importance of the oil film, for the prevention of | 
corrosion, makes it evident that the film must be 
retained under all conditions of working, not only 
in the tank, but also in the cups. Arrangements may 
be made, when designing new holders or when deciding 
the position of flooding holes in the cups of existing 
holders, for any surplus rain water or condensate from 
anti-freezing apparatus to be drained away via the 
flooding holes in the cup plates, while the oil film in 
the exposed portion of the cups is maintained. Where 
a holder is oil-filmed inside so that dry gas may be 
stored, the surplus water from the cups cannot be 
allowed to drain away inside the structure during 
prolonged periods of wet weather. The condition to 
be fulfilled may, therefore, be stated thus: the highest 
level of the water B,, in the cup of any lift of a fully or 
partly inflated holder, must be situated at a distance 
not less than | in. from the bottom of the flooding holes 
or from the lip of the curtailed cup plating. This 
condition will ensure that surplus water will drain 
away via the dip, leaving a margin of | in. against 
water running into the holder. To provide against 
the unsightly = of the paintwork on the side 
sheeting of a h due to unrestricted overrunning 
of the dips, it is desirable to employ off-take pipes. 

When igning the cups and dips of multi- lift | 
gasholders, the following features require consideration : 
(1) the width of the cup and dip compartments A, B, 
and C; (2) the position of the lower edge or lip of the 
dip plating, relative to the water level in the tank, 
when all lifts are deflated and at rest ; 
depth of the cup and dip plates. 

As regards the width, design is primarily a matter of | 
allowing adequate clearances for working parts and | 
fittings. The position of the lip of the dip plating, 
relative to the water level in the tank, is governed by 
the desirability of sealing the dip chambers when the 
holder is out of commission. The distance Q from 
the normal position of the tank overflow to the lip of 
the dip plating is then given by Q = = Pq + 2. The depth 
of the cup and dip plating of any lift is dependent upon 
many factors : nn should be a minimum of 6 in. seal ; 
account must be taken of the maximum pressure, 
Pa; allowance must be made for | in. cnlsbolationes 
and 2 in. tilting of lifts ; allowance of 1 in. for evapora- 
tion and 2}-3 in. for the wind action; a minimum of 
1 in. of should be allowed in the cup at the bottom 
of the dip plating during uncupping; account must 
be taken of oil filming. In the preliminary design of 
a cup and dip section, these factors, and also the 
determinations of the critical stages, must be taken 
into account, so that a complete analysis is made of 
the behaviour of the holder aaded all normal practical 
conditions. 





and (3) the | 








CATALOGUES. 


Spray Guns.—Messrs. B.E.N. Patents, Limited, High | | 
Wycombe, Buckinghamshire, have sent us a leaflet 
illustrating their extension guns, designed to reach 
places where normal spray guns cannot operate effectively. 
One of the models treats the interior of shell cases. 

Cables and Accessories.—Messrs. British Insulated 
Cables, Limited, Prescot. Lancashire, have sent us an 
abridged edition of their general catalogue. The manu- 
factures described include copper and aluminium sections 
and sheets, rivet heaters, moulding machines, etc., as well 
as cables and accessories. 

Piston Rings.—We have received from Messrs. Hep- | 
worth and Grandage, Limited, St. John’s Works, Brad- 
ford, a leaflet describing their M.E.P. piston rings, of four 
different types, designed to eliminate. or greatly reduce, 
the vertical wear in the piston-ring grooves and the 
pressure behind the ring itself. 

Pyrometere .—Messars. Negretti and Zambra, 38, Holborn- ; 
viaduct, London, E.C.1, have sent us a pamphlet de- 
scribing a new design of pyrometer controller. We 
have also received from Messrs. Negretti and Zambra, 
Particulars of their recording pyrometer, which is so 
designed that 18 hours’ record is always visible. 
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AERONAUTICS. 


528,961. Target Aeroplane. 
and F. Hills and Sons, Limited, of Trafford Park. 
(15 Figs.) August 17, 1938.—The machine is a self- 
controlled monoplane, constructed as cheaply as possible | 


in a number of sections and driven by a two-stroke | 


internal-combustion engine. The forepart of the fuselage 
carries a battery of accumulators, which drives the 
electric motor of a master controller for the motors 
which operate the rudder and elevators. The fuselage 
is also fitted with a parachute, which is released when the 

it of a sol id is broken by either a time-switch or 
&@ pre-set barograph, or by a direct hit from a bullet or 
A.A. shell. The main frame of the master controller 
supports an electric motor 18, a contact drum 29, and 
reels 25 and 26, the drum being positively driven by 
the motor through a friction clutch. A control band 33 
of stiff paper passes round the contact drum and between 























(528 96) 


pairs of rubber rollers 35 and 36, the lower of the rollers 
36 being driven at constant speed to draw the control 
band from the reel 26 to the reel 25. A spring contact 40 
makes electrical contact with the drum 29. Perfora- 
tions 32 in the control band (Fig. 2) allow insulated 
contacts to make contact with the drum 29 in a pre- 
arranged sequence. The contacts and the drum are in 
circuit with the rudder and elevator operating motors | 
through an electromagnetic reversing switch. In order 
to avoid unnecessary complications, the ailerons are | 
linked with the rudder, and the use of an undercarriage 
or float is avoided, the machine being designed for a 
catapult “ take-off.” The power unit is a single-cylinder | 
two-stroke engine weighing about 50 Ib. and developing | 
about 20 h.p., and is run with a small-diameter airscrew 
at the requisite speed to avoid the use of a reduction 
gear. The plane has approximately a 12-ft. wing span 
and has a gross weight in the neighbourhood of 200 Ib. 
(Accepted November 12, 1940.) 


LIFTING AND HAULING APPLIANCES. 


529,656. Wagon Tippler. Babcock and Wilcox, 
| Limited, of London, and R. B, Wright, of London. 
(13 Figs.) May 24, 1939.—The invention is a clamping 
device for wagon tipplers of the side-tipping or the invert- 
ing types, which automatically secures the wagon before 
tipping begins. The side tippler shown has a main rotary 
wagon carrier consisting of two end frames 1 connected 
by cross girders, of which one forms a side chock 2. The 
end frames rotate about an axis 3. A wagon reception 
table 5 is pivoted to the frame and in the position shown 
is maintained horizontal by legs. Two clamping levers 12 


| swing on pivots 13 in the end frames and are counter- 


weighted in an anti-clockwise direction so that their 
free ends are normally kept away from the wagon. 
During operation of the tippler, they press on the sides 
of the wagon through blocks 15 and 16 carried by clamp- 
ing bars 17, which are carried well clear of the table 5 
when the parts are in the position shown, but which 
hang freely in a horizontal plane when the levers 12 are 
turned to bring the blocks 15 and 16 down on to the top of 
the wagon. The blocks run on wheels between the 
flanges of an H-section girder on each clamping bar 17, 
and are biased by weighted bell-crank arms. The tippler 
is operated by cables 20 attached to the clamping levers 12 


W. R. Chown, of Hale, | 


in the neighbourhood of the counter weights. In opera- 
tion, after a loaded wagon has been run on to the table 5, 
the cables 20 are drawn in, and the end frames 1 remain 
in the position shown while the clamping levers 12 are 
rotated in a clockwise direction until the blocks 15, 16 
, make contact simultaneously with the two sides of the 
wagon. Thereafter, the end frames rotate in an anti- 


clockwise direction about the axis 3, and the table 5 is 
raised. Since the centre of gravity of the loaded wagon 
is to the left of the table pivots, the table is rocked about 
these pivots until the left-hand side of the wagon comes 
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into contact with the side chock 2. During this rocking 
movement of the table 5 the upper edges of the sides of 
the wagon move relatively to the clamping bars 17 by 
displacing the blocks 15 and 16 along the H-section 
girders. The cable-winding motor continues to run until 
the table has been lifted far enough for the wagon to 
discharge its contents. The clamping levers 12 and their 
counter-weights are designed so that their weight alone is 
sufficient to support the wagon in this final position. 
| During the raising and lowering process, the pull on the 
| cables holds the wagon against the table. (Accepted 
| November 26, 1940.) 





MISCELLANEOUS. 


523,469. Two-Speed Gear. H. Sinclair of Kensington. 
| (4 Figs.) December 30, 1938. The gearing is generally 
| of conventional design,-having an input shaft 10 and 
le pinion and dog-clutch 12. A driven gear 13 provided 
| with a dog clutch rotates on, but is not free to slide 
| along, the output shaft 15. A sliding dog-clutch 16 can 
| be engaged alternatively with the dogs on the driving 

| or driven pinion as the clutch is moved to one side or 
|the other of the neutral position. The gear wheels 
‘12 and 13 mesh, respectively, with gear wheels on a 
|countershaft. The sliding clutch 16 is moved by 
yoke on a selector rod 23 controlled by the gear lever. 
| The dog-clutches have only two teeth. Each of the two 
| gear wheels 12, 13, is provided with an auxiliary feeler 
tooth, which is formed by a plunger 25a, 25B, sliding 
respectively in one tooth of the dog on the wheel 12 or 13. 


| 


(523, 


The plungers are shouldered and are loaded by springs 
to protrude beyond the end of the tooth. The selector 
rod is located by a spring-loaded plunger 31 with a 
rounded nose sliding in a bore in the gear casing. The 
selector rod has a low-speed notch 38 and a high-speed 
notch 39. The neutral notch is longer than the diameter 
of the plunger and its base is formed by two slightly 
sloping portions meeting at a central recess 35 to permit 
a limited range of lightly restrained movement to the 
selector rod. To change gear, say, from direct drive to 
low gear, the main clutch at the engine is disengaged 
and the gear lever is first moved to disengage direct 
drive and is displaced beyond the mid-position shown 
until the end of the notch 35 is in contact with the 
plunger 31. In this position the teeth on the sliding 
clutch 16 trip lightly over the end of the feeler plunger 25B. 
The main clutch is then re-engaged to accelerate the 
wheel 13, until the dogs engage. (Accepted July 15. 
1940.) 











